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A GREAT ENGLISH GUN FOUNDRY.—II. 


We continue this week the London Graphic’s descrip- 
tion of the great Elswick (Eng.) ordnance works of Sir 
William Armstrong : 

THE ORDNANCE WORKS. 

The limits of our space would not be equal to giving 
even a brief description of the many departments of 
these interesting works. - At the time they were visited 
by our artist and representative they were working, as 
they have been for years past, and still are, at almost 
feverish pace, being mainly engaged in fulfilling the 
large orders on hand from our own Government for 
modern breech-loading artillery of all calibres, from the 
110 and 105-ton guns for the newest and most powerful 
of the ironclads, to the beautiful little Hotchkiss rapid- 
firing rifled guns of 1} to 2} inches bore. The projec- 
tiles, cartridges, cases, gun carriages, hydraulic and other 

GRINtUNG SHOT. 





mechanism, gun-limbers, and fittings, etc., for the new 
artillery, were also being manufactured in great quanti- 
ties, so that Elswick at this time, more than at any pre- 
vious period, merits the appellation of a British Arsenal. 
We confess there is more satisfaction to a patriotic En- 
glishman in witnessing all this busy and ingenious 
enterprise in the production ot death-dealing weapons 
of unsurpassed potency, when one is permitted to reflect 
that they are to be used for the defence of our own 
shores and commerce, and in fighting the battles of the 
country, and are not likely by any chance to be ever 
employed in thinning the ranks of its armies, or blow- 
ing ite ships out*of the sea. The Elswick ordnance 
works have bearly a quarter of a century been under the 
active and enterprising direction of Captain Noble, C. B., 
late of the Royal Artillery, who is assisted by able and 
energetic sub-managers. They cover an area of upwards 
of forty acres, and there are now close upon four thous- 
and men in empioyment in the various shops. These 








comprise pattern shop, forge, smiths’ shop, foundry, 
35-ton steam-hammers, with plant, gas producers, shrink- 
ing pits for building the guns, a joiners’ shop, several 
gun-turning, buring, and rifling shops; several gun-car- 
riage shops, finishing shops, projectile shops, fuse fac- 
tory, Gatling gun shop, teet-shop, turret workshop, 
cranes, jetties, etc. In many of these shops there has 
been a constant addition of new, improved, and more 
powerful machinery for plant, and some of these ma- 
chines are so curious, so clever in their action, and so 
ingeniously adapted for the purpose—sometimes the 
single purpose in view—that in the hands of the well- 
skilled workman they seem to be literally alive, and as 
regards the more massive of them, possessed of limitless 
power. A large proportion of the hands employed are 
skilled, highly and technically skilled mechanics, and 
are in receipt of liberal wages. Owing, however, to the 
high pitch to which machinery has been carried, and | 
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CASTING SHOT AND SHELL 


the minute division of labor, an astonishing number of 
the processes are either as nearly as possible automatic, 
or making a comparatively small demand upon the skill 
of the workman. The consequence is that great num- 
bers of men are employed who are not properly-speak- 
ing trained mechanics, or whose training has run in a 
very narrow groove. They are the servants of machines, 
rather than artificers. In passing through some of these 
shops the visitor has.not only to steer clear of turning 
wheels and coursing belts, he must look out for iron 
arms, that come suddenly and noiselessly from the wall, 
or some upright beam, and stretch themselves forth to 
lift, fetch, and carry. In short he is in an industrial 
kingdom, served by a genius more powerful and nimble 
than steam; and that clever genius is simply the pres- 
sure of incompressible water. 
BIG GUN-MAKING, 
How the great ingots are made and forged in the steel 





works has already been described. Steel 18 a remarka- 





ble meta], and the profuundest of experts have not yet 
succeeded in getting absolutely familiar with it. Two 
castings may be made side by side, and out of the same 
furnace, and the one may be perfect in quality and the 
other useless—no man as yet can tell why. They only 
say that steel is an uncertain metal, and its quality is 
only to be discovered by testing. The found: y-men 
always test their castings in their own way. They take 
out a little of the melted steel from the ladle in a small 
cup, and when it is solid they place it on a block, and 
hammer it thoroughly. 

“That is simply for our own satisfaction,” they ex- 
plain to us. “They won’t take that test at the other 
end; but when we have made it we know what we have 
got in our casting just as well as they do.” 

The test at the ordnance works are more scientific and 
elaborate, and there is an office expressly adapted for 
the work. By the unfailing nid of hydraulic power the 
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test pieces are put through every sort of torture, and 
the tensile and breaking strains of the metal curefully 
ascertained and recorded. This is done in the case of 
every separate piece used in the building of a gun, and 
in the several conditions of the steel. The great ingot 
out:of which a gun barrel is to be made comes from the 
steel works of the required length and a little more than 
the needed girth ; and it is first taken to the shop to be 
rough-turned and rough-bored. The boring machine, 
composed of an arrangement of chisels carried on the 
end of a revolving horizontal shaft, is made to work 
against the solid ingot, so as to take out a center cutting 
of 9} mches. This first cut is mecessarily made in 
thrusting fashion, but the two others, which enlarge the 
bore as far as is nece-sary at this siage, is made by 
drawing the cutter through the tube. The work is very 
slow; but the action is virtually automatic, the rate of 
progress being from four to five inches per hour. The 
(Continued on page 543. J 
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ing moulds requiring skill! and 
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Iso containing a praciical treatise upon the 
construction of cranes and cupolas. and the 
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THOMAS D. WEST, 
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member of the American Society of Mechan 
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For covering Boilers, Steam Pipes, Cold Water Pipes, and all Heated Surfaces. 
Fossil Meal Compound for filling Ice Houses and Safes 
CRUDE FOSSIL MEAL FILLING POWDER 


For Steam Pipes, which are boxed or caged; and for Cold Water and Underground Pipes. Asa 
i N on- onductor this Powder has no equal. It is also fire-proof and Indestructible. 


TIDD & JOHNSON, Sole Agents for Ohio. 
75 Merwin S eet. 6m 





CLEVELAND. 0. 
Cambridge Roofing Co.. 


Manufacturers of 


SCROWL’S PATENT STANDING SEAM, Yale 


Plain Rolled, Corrugated and Crimped Edge, 





book and the [non Trapeze Review for one year. 


Address DAY & CARTER, 
CLEVELAND, OHIO. 





R . Siding Ceiling. Made of Steel and Charcoal Iron, awarded § 
re gerry fet Medal by the New Orleans Exposition. 


CAMBRIDGE OHIO. 











WM. BERKEFELD’S IMPROVED FOSSIL MEAL COMPOSITION |. 





Milling Machines, Die Sinking Machines, 


Universal Heads 
INDEX CENTRES, VISES. 


and other Special Tools. 
Leonard & Wis 


inter Sts. CLEVELAND, 0O, 





? 


SECTION OF CONVEYOR. 


ROLLER CHAIN BELTINGCO., 


COLUMBUS, O., 


Manufacturers of 


Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
GRAIN, 
Barrels, Boxes, &c 


—-Oo— 


= Send for 1887 Illustrated 
Catalogue. 





HEATING FORGES 


—_ 





BRADLEY'S 





ESTABLISHED 1882 


For Hard Coal or Coke, Indispensable in all shop 
«0 keep Bradley’s Cushioned Hammers an 


fac- | men fully employed and reduces cost of production 


(| BRADLEY & CO. Syracuse. N.Y 











' = Qa 
£ ane sz 
8h ee 
r | hae a 
S are F 8 
2:0n8: 8 
= gP Zs? 4@ 
oOo ces z 
PoP ee S) 
fe wa D2 
SEAAGL « x 
Siboss = 5 
maze § B 
c — 22 = 
= MES. 3 = 
Se 3 ° “¥ 
* 2 ¢* fs 
aq & SB az 
i a 1 git. The Crescent Lu- 
Epinoers’ Doe bricating Com- 
pound and Auto- 
matic Grease Cups 





will effect a saving of 75 per cent. over oil. In- 
vestigate their merits. GRESCENT MP6. 0. 
le tmelae LEVELAND; 0 






























Machines, 
zs. 
AND, O, 





NGCO.. 


; 


veyor's, 


Belts 


dling 


"9 
ES, 
AIR, 


oxes, &c 


Tilustrated 
gue- 


xe Solicited 


FORGES 








e in all shop 
mmers an 
of production 


racuse. N.Y 


*"MVS34U GNYVE OO'OSS 




















. 
; 


1RON'TRADE REVIEW: 


543 








A GREAT ENGLISH GUN FOUNDRY.—II. 





(Continued from page 541.) 





machine goes on night and day, the only stoppages 
being to examine the work, and ensure absolute accu- 
racy. After rough boring, the barrel is taken to another 
shop to be heated and plunged into a bath of oil, to be 
hardened and toughened, after which it is annealed, and 
then passed on to be fine-bored, a delicate and time-con- 
suming process. Next the barrel is turned in the lathe 
—a most powerful machine when heavy gun-barrels and 
cylinders have to be operated upon—and being smooth- 
ed inside and out, it is ready to be placed in the 
shrinking pit to have the successive “jackets” placed 
upon it, of which the modern steel gun is built up. 
When guns were made of iron, the outer garments 
were coiled on; but coiling is now superseded, ard the 
shed once devoted to this interesting operation is now 
employed for other purposes. Steel, unlike forged iron, 
cannot be welded out of coiled rods or plates, and it is 
deemed sufficient to give the increased strength required 
at the breech end by successive coats of metal, which 


are tightly shrunk on the top of each other. To ensure | so as to permit the cartridge to be pushed in, simple 


absolute closeness of contact, 


of the field pieces which are passing into disuse, clean, 
capable- looking muzzle-loaders as they are, stands upon 


:gun. It is a piece of ordnance of small calibre, de- 


gun. It need not be said that the most absolute accu- 
racy is necessary; and that at any of these late: stages 
of manufacture, a mistake which might easily spoil the 
gun irretrievably would be a calamity. No. 11 shop 
[see Iron TrapE REviEw of August 6], contains some 
of the newest and heaviest machinery in the factory, 
adapted for turning and boring the largest guns. Here 
the work of fine-boring, nlaning, and grinding is going 
on with wonderfully little noise, considering that the 
shop is full ot enormous lathes and ponderous buring- 
shafts all in motion, and that it contains as many great 
‘guns in various stages ot advancement as would have 
| sufficed to blow, say, the Invincible Armada of Spain 
, out of the water in half-an-hour. 

THE BREECH APPARATUS. 

| In the finishing shop at Elswick, surrounded by spec- 
,imens of the most modern patterns of artillery and some 





its carriage the original pattern breech-loading Elswick 


signed for field use, with a breech-piece that screws off, 








with some degree of compression, 
each cylinder is bored so as to 
be elightly smaller than that 
which it is to enclose. When 
heated nearly to redness, it ex- 
pands so as to slip on with ease; 
but, as it cools, it grasps more 
tightly than the clutch of the 
miser’s palm. The largest-sized 
guns are composed of five sep- 
arate cylinders, counting the 
barrel, which is enclosed by the 
first jacket to the muzzle point. 
There are scientific reasons re- 
lating to the laws of expansion 
under the strain of explosion 
which determine the degree of 
compression exercised by these 
outer cylinders; but with these 
we need not trouble the reader. 
Suffice it to say that ordnance 
engineers and designers have of 
late had urgent reasons for con- 
sidering well how heavy guns 
may be still further strengthen- 
ed at the breech, and for very 
carefully studying the behavior 
of steel under explosive strains 
from the enormous powder- 
charges required for developing 
the full energy of the projectile. 
In passing through these shops, 
we came upon a new process, 
lately invented by Sir William 
Armstrong, and directed to this 
object. A heavy gun, in course 
of building, was having the part 
near the breech covered with 
layers of thin steel ribbon, 
coiled on a strong tension—a 
mude of imparting additional 
strength evidently suggested by 
the coiling process applied in 
the now superseded iron guns. 
Ribbon-coiled guns have been tested by the orduance 
department, with most favorablé results; so that it is 
probable they may in the future partially supersede the 
more commonly used patterns. 

As it takes from fourteen to fifteen months to build 
up a 110-ton gun, one of these large pieces of ordnance 
may at any time be seen standing in the shrinking pit 
as it is sketched by our artist, and the visitor may easily 
be lucky enough to see one of its “jackets” put on. 
The building-up beimg finished, the joinings of the 
cylinders must be turned and planed; after which the 
bore of the gun has to be gauged and accurately ground. 

The compression of the outer hoops always contracts 
the bore more at the breech than the muzzle end; and 
this has to be cut and ground out. It is then ready for 
rifling, another operation consuming much time. It is 
performed by an ingenious machine working upon a 
long shaft, and so constructed as to revolve as it cuts 
correspondingly to the twist of the groove. The cutter 
has to travel eight to twelve times through the guns in 
making one groove; and in the largest sized guns there 
are asmany as eighty grooves. It is not surprising, 
therefore, to hear that it takes a month to rifle a 110-ton 














A GIANT IN HIS CRALVLE—SHRINKING A COIL ON’A™110-fUN GUN 


and effective in operation, though of course not up to 
modern times as regards this part of the arrangement. 
That, however, was the gun that revolutionised the sci- 
ence of modern gunnery. It was offered to the Govern- 
ment just when the Crimean war was closing, and they 
had become painfully aware of the defects of the smooth- 
bore ordnance. They tested it, and recognized its value; 
but they would not venture upon the breech-loading 
principle, and the consequence of this decision was to 
delay the adoption of breech-loading guns in the English 


troduced them in Germany and other countries. Possi- 
bly, as it happens, we are not much the worse for this, 
for the intruduction of steel in the meanwhile, and the 
great improvement of the breech apparatus, would in 
any case have superseded any kind of gun made fifteen 
years ago. The steel breechloader introduced by Sir 
William Armstrong in 1877 has become the pattern of 
all the ordnance now made at Elswick, except the 
Hotchkiss and machine guos. The breech-piece or plug, 
is attached to the breech-end by the French invention 
of the “divided screw.” That is to say, the two pieces 





being cut in corresponding screw grooves, portions of 


the screw-thread are taken out to the ex‘ent of one- 
half in quarter sections, so that in the proper position 
the breech plug slides easily out or in, and then by 
means of a lever it is turned so as to pass the screw- 
grooves into each other, when the pieces become tightly 
locked together. Nothing more simple and effectively 
secure could possibly be devised. A fine arrangement 
is made use of at Elswick as a gas-check, which simple 
effectively prevents the escape of powder-gas at the 
breech. The pressure of the exploding powder itself 
acting upon an elastic steel cap covers the front of the 
breech-plug, and hermetically seals the chamber when 
the gun is fired. The simplicity with which the breech- 
arrangement can be worked is marvellous. In the 
heaviest guns mechanical contrivances are applied to 
open and shut the breech, as well as deposit and push 
home the charge and projectile; but in the smaller 
pieces it is done with great ease and simplicity by the 
hands of the gunners. 
THE 35-TON HAMMER, AND OTHER MACHINES. 

The forges in the ordnance works are supplied with 
steam hammers of all sizes, the heaviest being the 35-ton 
hammer, which at the time of its erection was, we be- 
lieve, the largest, and is still 
among the most powerful in 
English. It is used for forging 
gun-ingots and other heavy 
work, and is supplied with two 
hydraulic cranes, one of 40 tons 
and the other of 20 tons lifting 
power. The furnaces in the 
forge are all heated with gas 
brought in flues direct from a 
range of gas-producers. The 
great hammer is worked by a 40- 
inch cylinder, and has a twelve- 
foot stroke. The lathes in the 
turning and boring-shop, to 
which we have referred, were 
supplied by Hule of Manchester 
and Fairbairn of Leeds. Some 
idea of the cost of this plant may 
be gathered from the fact that 
these five lathes cost £12,000. 
Boring and rifling-machines of 
huge size command _ attention, 
and the visitor is not likely to 
be least forcibly impressed by 
the endless band-saws, some of 
which will cut through iron 
plates from twelve to fourteen 
inches thick. Steel plate may 
be seen in process of being sawn 
into ribbons, and developing so 
intense a heat by the powerful 
friction that the fragments can 
scarcely be touched by the fin- 
gers. Even more ingenious, 
though less impressive, are the 
innumerable small machines at 
work in the projectile and cart- 
ridge-shops for performing the 
fine work in brass and iron re- 
quired in finishing and mount- 
ing the shells, manufacturing 
gun-fuses, etc. 
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Economical Use of Gas. 

A new and economical method of using naturai gas 
has been introduced in Carnegie Bros, & Co.’s Union 
Iron Mills, on 33d street, Pittsburgh. A gauge or indi- 
cator has been attached to several new furnaces in the 
puddling department. The gauge indicates exactly the 
number of cubic feet used in the manufacture of a ton 
of raw iron. It is claimed that the gauge shows that the 
plan on which the new furnaces have been constructed 
will effect a saving of at least one-half in the use of gas. 
Very few firms have, in utilizing gas for fuel, made much 


service for twenty years, and long after Krupp had in- ' alternation in their furnaces. 


The above-named firm, however, have had severu! fur- 
naces entirely rebuilt, at a cost of $850 for each furnace. 
In these the experiment has shown that it requires 3,500 
cubic feet of gas, with a temperature of 3,000 degrees 
for one heat. There are 500 pounds of metal! placed in 
one the furnace for each heat, requiring from one hour to 
hour and a half to prepare it. The gaugeshows that a ton 
of muck iron can be manufactured from a ton of metal in 
the new furnaces with 2,000 cubic feet of gas, but in the or- 
dinary furnace it requires from 5,000 to 7,000 cubic feet to 
each heat. This improved furnace will result, it is expect- 
ed, in a great saving of natural gas.—[ Labor Tribune. 
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THE CHEAPNESS OF OIL FUEL. 

i Ever since the appearance in the fuel market of oil 
as a competitor of coal there has been a general clamor 
about the alleged impracticability of the use of oil, and 
assertions, oft repeated, have been solemnly recorded 
that the oil fuel idea is fallacious. Those who gave the 
subject any consideration were published as being af- 
flicted with an insane excitement in that direction, while 
those who dared speak favorably of ‘he new fuel were 
formally excommunicated from the Brotherhood of the 
Old Fogies as going off “half cocked.” In the mean- 
time fuel oil has quietly made its way into many fur- 
naces and under many boilers and the panic-stricken 
anti-cheap-fuel combination is shrieking at the top of 
its voice lest something or other should occur to give 
the manufacturers a cheap fuel. 

This is indeed a sad state of affairs. Despite the 
long-winded protest of interested wiseacres, some of the 
leading manufacturers have recklessly plunged into the 
yawning abyss, bound to everlasting destruction, as it 
were, and are successfully using oil in place of other, 
dearer, fuel. These are hard lines for the pools that 
have hitherto held the manufacturer by the throat and 
made him pay for his fuel whatever they chose to ask. 
The outlook, we admit, is anything but bright for the 
combination, and as a last resort the hue and cry is being 
raised that any general consumption of oil in consider- 
able quantities must undoubtedly result in a rise in 
prices, which would make the use of oil impossible. 

This last feeble effort strongly resembles that of the 
fleeing pickpocket who, running from his pursuers, yells 
“Stop thief.” The pool is in a fair way of being 
downed and its managers know it. That is the milk in 
the cocoanut—the truth in a nutshell. 

As a hindrance to trade and an obstacle to honest 
business methods a “pool” is an object of well-deserved 
popular hatred and scorn. A combination to put up the 
price of the necessities of life—of which fuel is one—is 
an infamy and must be fought down. In this richly 
endowed country there is no excuse for the existence of 
any pool, be it an oil pool, or a coal pool, or an ore pool 
or any other pool to rob the people. The Inon TrapE 
REVIEW takes the position that true prosperity cannot 
be brought about by artificial means, but that the pre- 
requisite condition for a good market and a good trade 
consists in fair competition. 

How ridiculous, then, is the cry that the general use 
of oil would mean an advance in its price! Oil isa 
competitor of coal and to enter the market at all must 
be sold cheaper than coal, If coal would maintain its 
position, it must come down in price. If it cannot, that 




















is ite misfortune. If oil would keep its newly found 
trade it must keep its distance below coal. If it were 
unprofitable to burn oil, people would soon return to 
coal, orto any other fuel which, at a cheaper price, 
would do the work required of it. That is the settled 
law of competition that will always rule. 

That oil will do the work of fuel there is no longer 
any doubt. Even the Railroad and Engineering Journal, 
in an article hostile to oil, is compelled to admit that 
“the difficulties which were encountered have appar- 
ently all been overcome, and the engine (locomotive) to 
which it has been applied has now been in successful use 
for some time.”’ And then the same paper goes on to 
say of the oil fuel: “Of its working, it may be said that 
its fuel is smokeless and cinderless. The firing consists 
simply in the manipulation of a hand wheel, which reg- 
ulates the supply of oil.”’ 

There remains, then, the question of comparative 
cost and that is a matter to be settled by each consumer 
of oil to his own satisfaction and according to his own 
preference. It 1s hardly to be supposed that a large 
consumer would begin to use oi] as a fuel unless he held 
reasonable assurances both as to price and the period of 
supply. And it would hardly be thought that a respon- 
sible concern would bind itself to furnish oil fuel for a 
certain length of time and at a stated price unless it 
had the meaus at hand of carrying out its contract. 








BASIC STEEL TO THE FRONT. 

Our readers will doubtless recall the fact, stated in 
these columns about a year and a half ago, that the 
Committee of Lloyd’s Register had passed a resolution 
declining to accept basic steel for ships intended for 
classification in their Register Book, on account of such 
steel failing to stand the required tests. Recently, how- 


ever, the Glasgow Iron Company have informéd Lloyd's | 


that they were prepared to produce steel by the basic 
process which would comply with all their requirements, 


and fulfil all the conditions found to be attainable by. 


the Siemens-Martin and Bessemer processes. Two of 
Lloyd’s surveyors have investigated the claim, and speak 
very favorably of such steel as was submitted to them, 
but the Committee of Lloyd’s Register said that before 
they would be prepared to accept basic steel made by 
any other firm for vessels intended for classification in 
the Register book, they would require the same exhaus- 


‘tive tests to be made, to satisfy them that the firm pro- 


posing to make it is capable of producing this descrip- 
tion of steel with the same satisfactory results. . 

Mr. W. H. White, Chief Constructor of the Admir- 
alty, in a recent paper read before the Institution of 
Naval Architects, gave it as his opinion after the ex- 
perience they had recently had with basic steel at the 
Admiralty that there is now no reason for doubting the 
possibility of producing, with proper care, basic steel 
suitable for shipwork, without departing from the limits 
of tensile strength and ductility which have now for 
twelve years past been maintained in Admiralty prac- 
tice. 

The manufacture of basic steel in the United States is 
still an undeveloped industry, owing to long-standing 
litigation; but the above candid admissions of the high- 
est authorities as to its adaptability to the most exacting 
requirements, will no doubt be received with great sat- 
isfaction by the advocates of the process on this side of 
the ocean. 


LYDIA PINKHAMISM IN ADVERTISING. 

We regret to observe a seemingly growing tendency 
among advertisers in machinery lines to inflict their 
portraits upon the public. We had supposed that 
a clear field for such work had been conceded the Lydia 
Pinkhams and the Dr. DePysters, F. S. A., H. U. M. B. 
U. G., etc., but even some manufacturers of machinery 








‘are not above letting their phizes shine before men 


through the medium of their advertisments. It is dif- 
ficult to determine what assistance the portrait of the 
inventor or manufacturer affords in bringing before the 
public an idea of the machine, unless, perhaps, to 
awaken the inquiry: “‘ Howis it possible that such a 
looking man could get up such an excellent machine!’ 
The difficulty is intensified when one contemplates the 
possibility of arace between machinery manufacturers 
to see which can get before the public the handsomest 








and most “drawing” portrait. The fierce competition 
at the ordinary baby show would be nowhere. 

It may be as well at this point to call a halt before 
the practice goes too far. Human vanity should not be 
allowed to run away with itself. Inventors and manu- 
facturers ambitious for fame should be content to let the 
public judge of the merits of their machines without 
being called upon to pass judgment on the good looks 
of their portraits. They should consider the fact that 
what the purchasing public wants to know is, What are 
the leading features of the machine? not, What kind of 
a looking man is the maker? As a whole, the portrait 
idea is degrading to the business and makes the persons 
who follow it the laughing stock of all sensible men. In 
the language of Punch: Don’t! 








Ir is gratifying to the Iron TrapE REVIEW to be 
regarded, both at home and abroad, as the standard 
authority on the iron ore industry—ample evidence of 
which is to be found in the fact that its weekly market 
reports are regularly copied by a large list of influential 
journals, among which we call to mind the following: 


London be wend) Iron Trade Eaeanas. 
rate <6 of the American Iron and Steel Association, Phila \el- 
pha. 


American Manufacturer, PRsberm. 
Journal of Commerce, Chi cnn 
Marquette Mining J an arquette, Mich. 
Midland [ndustri«l Gazette, St. Louis. 
Florence Mining News, Florence. Wis. 
Miner and Manufacturer, Milwaukee, Wis. 
Iron Ore, Ishpeming, 3; 4 
Tron Tribune, age 
Curves. —-. = ich 

rt, Escanaba, Mich. 
Pick and Axe, Bessemer, Mich. 
Mining Heperter, Milwaukee, Wis. 
Gogebic Mining Record. [ronwood. Mich. 
Ontonogan (Mich ) Herald. 


The list could no doubt be extended, but the above 
will suffice to confirm the fact above stated. Our breth- 
ren of the press are entirely welcome to the information 
to be obtained from our columns, and are to be com- 
mended for their honorable conduct in giving due credit 


bfor the same. — 








’-Tue official figures showing the importations of iron 
and steel into the United States for the twelve months 
ending June 30, 1887, are just at hand and tell an im- 
pressive story, as will be seen below: 


j , Rwrelve, monchs, ending J =e ao Per Cent. 


, 1087. Increase ’87. 
Tron ore, toms.......<...0...... 1,141.774 701 248 62 
Pig iron, tons......... esereeee 418,8 2u1.674 to 
Bar iron, IDS.........000.1---- 9,769.9 128,640 59 
Steel rails, tons....... 77 02 10,476 735 
Steel ingots, ete., ‘Tbs........35, 188,854 7,065,318 497 


Yet in the face of the above, there are men and com- 
binations in the i iron and steel industry of this country, 
who would force prices above the natural level, thus 
increasing rather than checking these heavy importa- 
tions. 








Every grand division in the United States is now 
represented in the iron and steel industry—the Middle 
States leading, followed in order by the Western States, 
the Southern States, New England, and the Far Western 
States and Territories. Of the 6,3 6,328 net tons of pig 
iron produced in 1886, the Middle States produced 58 
per cent.; the Western States, 28 per cent.; the South- 
ern States, 13 per cent.; New England .006 per cent., 
and the Far Western States and Territories, .004 per 
cent. The United Statesin 1886 was the first country 
in the world in the production of steel and rolled iron 
and second only to Great Britain in pig iron. The 
world’s production of pig iron increased from 825,000 
tons in 1800 to 20,246,482 tons in 1886. 








In the face of the fact that, during the fiscal year 
ending June 30, 1887, there were imported into the 
United States from Great Britain 572,220,407 pounds of 
tin-plates, terae-pla.es or tagger’s tin, valued at $16,910,- 
890, it is surprising to read from a recent report of U. 
8. Consul Jones that for several years past there has 
been more money lost than made in the tin-plate trade 
in South Wales. Out of an average of eighty-two works 
in existence during recent years there have been no less 
than forty failures. Overproduction has done it. 








Tue best argument we have yet seen for shorter hours 
for labor is this remark of an observant Chicago em- 
ployer: “I have noticed that the man who works until 
he is completely tired out is the man who will squander 
bis money in the bar rooms on his way home. I don’t 
want any more ten-hour menin my shop.’ There is 
food for thought in this. 
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IRON-MAKING AT DULUTH. large blast furnace at Duluth would possess sufficient LAKE SUPERIOR IRON NOTES. 

dilcs ; advantages at present to favor. its establishment as an]. 1 Oactinplandensd Go Wan tae hea ce ARES 

At the recent meeting of the American Institute of 4 a psrsad jand, if established, it will prob- Wavninthe, Wis., Aiigunt S00-'The wtockholders of tha 
— : held at Duluth, Mr. John Birkin. | #>ly be most desirable to operate it with charcoal as r e : 
vefore Mining Engineers, he ’ : . "gay . Tron King, First National, Blue. Jacket, Bonnie and 
. we ki t Duluth, of | fel, and have it of moderate size. There is more . ’ ’ 

ch bine read a valuable paper on iron-making a , : rape : F Valley mines met yesterday, at Milwaukee, and decided 

aot be : d the followi betenst: encouragement in the building of a furnace in connec- ’ , 

é which we append the following abstract: s ‘ : . ; j to sell out to the Bessemer Consolidated Iron Compan 
manu , : f | doubts need | tion with a rolling mill, which with puddling furnaces pany 
et th ehh perineal ttentat «<<. : for converting 60 tons of pig iron daily into muck bars, |°" ‘he terms offered. Only about 100 of the 1,600 

_ exist when discussing the prospect of successful iron , g' Pg y | stockhold b 

ith : and with heating furnaces, muck, merchant and nail | *t0CX0!ders were present, but most of the stock of each 

ithout manufacture at Duluth. Minnesota Bessemer ore, car- : Stee 925 mine was, of course, represented. The vote to sell 

looks y fi b tracted for at | Plate train, shears, 30 nail machines and gas producers, ee Ree : e vote to sell was 
rying 66} per cent. of iron, can be contr or 4 unanimous in each case. The prices at which the mines 

t that delivered. “Red Lake” lightly | Would cost $130,000, Thecost of manufacturing would 

t tha $5.20 per gross ton, delivered. ake ore, a sligatly b hat see th t Chi Cleveland, due | #@ © be sold for are as follows: Iron King, $800,000; 

ade ‘rom the same source, carrying 63 per cent. | 9° S°Mewhat greater than at Uhicago or Uleveland, due | _. : ' ; ‘ 
at are leaner gr ? feed es he ciel eens oh teas First Nutional, $400,000; Blue Jacket, $280,000; Valley, 

ind of of iron is available at $4.20, and Gogebic Bessemer | '° 4" ‘ncreased charge lor raw bituminous coal, but $480,000; Bonnie, $360,000. The grand total lid 

4 : ‘ a increase would not exceed the difference under ordinary | °°"? ’ eee gran consonGa- 
ortrait ores, including 50 cents freight and 20 cents tranfer os ‘ ; - | tion is $2,320,000. John E. Burton was elected custo- 
Daluth, will cost. $4.70. Limestone for fi conditions which would exist in favor of Duluth in| ~* jure . eto 
ersons charges at Duluth, will cost $4./¥. imestone for tux- F eg dian of the stock. All the stock in the several mines is 
oa all being delivered-at Duluth for $1.15 | freights to the district such a works would expect to . 

i ing new Rerag Serveres eR aeen for ee ae dapply #ith lion wanhtaatdits to be delivered to him, according to the terms of the 
ton,and, allowing for unloading, stocking and interest , iad a: sale, by October1. The Bessemer Consolidated Iron 
may be estimated at $1.50 per net ton...) — AUTOMATIC APPLIANCES FOR BOILERS. | Company is to have until April 1, 1888, to pay for the 

sa ke So far as fuel is concerned the choice is offered be- | pom Power. nae. mines. All the mines sold are located on the Gogebic 

ndard tween charcoal, anthracite, eoke and coking at Duluth Fioding the following paragraph in the funny column | range. The Iron King is the only first class mine in 
at Mr. Birkinbine estimates the cost of charcoal made from | of the Detroit Free Press, we clipped it out and for-| the lot, but they are all producing properties, and likely 
salioas one cord of wood as follows: warded it to the Reliance Gauge Co., Benedict Building, | to improve considerably. 
tial Betdog wa + Ate ih itn ee sat 4 Cleveland, O., with an interrogation as to whatthey| It is now quite certain that the total output of the 
ae Hapdtiog to CATHONIZA ION WOPKS......000..cccecseeesesesces secure ceneee » thought of it: Gogebic range will fall over 200,000 tons short of the 
mg: te adbes ob résal ou eabe cl o'| “There are no less than three automatic low-water | total output of the Menominee range this season, so that 
pila Jel- Hanling charcoul to farnaseercncciccnn cc 83] alarms for steam boilers in use in this country, but| the latter district will rank next to the great Marquette 
Se am boilers to which they are attached explode as often| range. The total shipments from the Gogebic range, 
Pet bethel ice dhacterecrettccstetee oe! ae | ae elds WRG, ” TF the engineer goes down the alley | this season, will hardly amount to 1,000,000 tons, while 
The cost delivered of one net ton of Connellsville} and over the fence to see a game of base ball, no patent |the Menominee range mines will ship about 1,200,000 
coke is estimated as follows: ’ | device is going to fool around until he gets the score/tons. Next year, it is estimated, the Lake Superior 
Coke at oven , sesnneansnensesunessorsesecsvenassunsuenepens $2.00] and is ready to return.” country will produce between 5,500,000 and 6,000,000 
c est. i hs : ; ‘ , . 
feof chacet theesloet hoes 19 Manager’s Wright’s interesting reply is as follows: tons of ore. 
(aden gee eeena bene inn saniactank-aee oat “Your esteemed inquiry as to what we think of the) The Cleveland parties who are prospecting for gold 
Tort rr accompanying item from the Detroit Free Press isa/on the Gingrass tract, adjoining the find of the Lake 
Mr. Birkiablae’ estimates ‘the’ addt"Of auithratite’ at broad one, and : implies that an exhaustive, if net | Superior Iron Company, near Ishpeming, will probably 
above Duluth as below: lengthy, opinion is desired. In the first place, the prime | have to profit for their rights in the courts, as two other 
breth- Cost at Buffalo cscsucsesssssnsrsmereienusensesunenssue $4.18 | Cjeet Of the writer was evidently, not a statement Of} parties claim the mining right. One of these had the 
sre Dock charges (Bt Yaniv ssneeeeeerntcnesentceneeresin -. .28| fact for public good, but simply a funny paragraph, | Cjeveland Company’s workmen arrested several days 
Pee OE Erie ge bo ‘30 | and the result of this strained effort and indifference as but they were discharged on technical grounds. 

2 Seles Unlonding and stocking ( ago, y gro 

: I rite ccnveca top tesrexangecenetnaseneiesignsesstpiuenianenach 10 to consequences is ouly another of those commun col- The name of the Cleveland concern, which seems to be 

> credit Cost, per met tom...i...........04 pee Cry $5 60| lisions between journalistic funnyism and fact, with|, very solid one, is the Michigan Gold Company. It 

On the basis of $1.40 bituminous coking coal at Cleve-| which all scientists, mechanical experts and trade jour-| includes Messrs. Mather, Pickands and other well- 

of ince land, Mr. Birkinbine estimates the cost of coking at} nals are familiar, and in which the amusement, to all | known iron men. : ° 

months Duluth, with a 100-oven plant costing $35,000, at $5.25] who are posted upon the subject played upon, is enjoyed| The fire which has been raging at the Calumet & Hecla 

ba per netton. The principal advantage which Duluth | at the expense of the pungent paragraph, whose blissful copper mine for almost a week, will affect the season’s 
possesses as a great distributing point for fuel is the | ignorance of the subject is briliantly exposed. output to some extent. The other damage will not be 
cheap back freights, it having received in 1886 no less| “It would perhaps be all right if engineers were in- very great. 

my than 750,000 tons of coal, which will be considerably | terested in base ball; if they deserted their post of duty} The North-western Railway extension fron Iron River 

= increased during the current year. It will be noted that | as charged; if boiler explosions usually occurred in the | tg Watersmeet is completed and Gogebic ore will prob- 

59 in the estimates of cost of coke and anthracite quoted | absence of the engineer; if no one but the engineer | ably be shipped from Escanaba in a few days. 

735 4 g ; y PP y 

497 above the prices have been chosen very liberally. For] were within reach of the alarm; if explosions occurred HEMATITE. 

d com- anthraciteat Buffalo $4.15 is considerably above the| where reliable automatic alarms are in use; or if such nn sdetion’: tie 

eiiutey, average, while in the case of Connelisville coke it may | alarms are expected to prevent explosions instead of| In reference to paebors — ation, f 8. 

Re cake be remarked that very little of that fuel has been sold | calling attention to approaching danger. Senator Stephen W~ Dorsey sai ~ ak ¢ ae 

a vay this year above $1.75, while the majority of the large] ‘Engineers suffer blame for many things of which Thursday night, that a transporta a Po ltd e a 
ie furnace contracts now running were placed at $1.50. _| they are not guilty, and this is one of them. They have | known as the Great Lakes Steamship ; ee: 

Mr. Birkinbine estimates the cost of making pig iron | no time or opportunity to watch base ball, and wouldn’t been organized to transport ee product o rf nce 7 

is now at Duluth in a charcoal furnace, costing $74,000, with | if they could, and they are not a careless, indifferent Lake Erie ports at pe $1.50 ea hae prac 

Middle iron pipe stoves, and $95,000 with fire-brick stoves, | class of employes who care nothing except for pay day; $2.50, as at present. » Dorsey h P ay th 

. States, having a capacity of 60 tons per day, and ia a coke or| and we do not believe that any class can be found closer fifteen vessels ss og next ae, tm . WE en ts 5 
SSeS anthracice furnace, costing $80,000 and $100,000, re-| to their post of duty year in and year out. 2,500 tons burden, wi water ottoms, and triple expan- 
Val at spectively, according to stoves used, as follows: “In so far as the Reliance safety water columns are | 8102 2,000 horse-power engines. 
pi Charcoal. Coke. Anthra-| concerned, there are hundreds of them in use, and every Wire Nails. 
uced 58 cite. : : fi 
. South- 1.53 seamusens ore (75 Vermilion, 44 Go- ' State in the Union and Canada, and they have been on} phe manufacture of wire nails was first undertaken in 
r cent oStos ettons O30 67.40 _| the market three years, and, so far, there has never been | 11,;, country about 17 years ago, when a German mechanic 
‘ ie rael (0 bushels charcoal)...............:-ress: 7.00 |even so much as a flue burned, much less an explosion brought over and operated a half dozen machines for 
eee Oifice and superinteudende.....--.---cns "go | where they are in use, and we very much doubt whether | their production in Kentucky. Wire nails, however, 
country ope ee eee sponse 2 the Free Press funny man knows of asingle instance of an| 4:4 not grow at all satisfactory in public estimation until 
led iron Interest and depreciation....................00.. (90 | explosion where any automatic alarm was attached, or after the big nail strike in 1885, when wrought nails be- 
. phe Total....... $ia.6g | cared, for that matter, his chief object being as said be- came so ecarce that wire nails had to be resorted to. A 
825,000 —e __:% | fore, to produce something peers: boom being thus given to them, improved machines for 
i : $19.28 “He says, *No patent device is going to fool aroand their manufacture immediately seized on American in- 
Mr, Birkinbine makes the following comparison be-| until he gets the score and is ready to return.’ We ventive genius, and asa result several kinds of machines 
cal year tween Duluth, Cleveland, and Chic go: must congratulate him upon the truth of this assertion. cropped up, probably the best of which was one con- 
nto the Daluth. Gory. Chicago. | He might have added that it is also true that no pat-| .. icted by a man named Smith, of Brooklyn, N. Y., 
ounds of One on Minn. ore at shipping port......... $500 $5.00 5,09 | ent device is going after him in a hack. which excelled the German machine 20 per cent. in its 
516,910, D'@k chiataes or trapsfersccce ccc. “3 © * 3) © 139 | “Such appliances are only intended to automatically | .e¢d of production. The German machine is now put- 
rt of U. meen Gogevic ore at $4, s:ipping port. 2.08 tH a8 -| attract attention to approaching danger in time to avert ting out 132 ten-penny wire nails per minute, while the 
situs Dock charges or transfér....................... 10 15 ‘15 | disaster, and it would be as reasonable to expect a loco- Brooklyn machine is running out 170 per minute. Bat 
er : One ton coke at furnace... 5.50 3 35 5.30 | motive to stop a train, an antomatie fire alarm t> put out at the Hartman Wire Nail Works, Beaver Falls, Pa., 
ite trade DOtAD seeseeo.s..esssesennsenenamsersrresescesesceseee $13.14 $13.92 $15.11 | a fire, or a messenger call box to do your errand as to there isa newly-invented machine now running that 
ro works This figaring shows that so far as ore and fuel are expect an automatic low water alarm to prevent trouble, produces 200 ten-penny nails per minute. The inventor 
1 no less concerned, Duluth can obtain its raw material cheaper | if no attention is paid to its warning. But attention is is a Prussian mechanic named Henry Happe. This 
t. than either Cleveland or Chicago, the saving being suf-| always paid. The whistle can be heard for probably machine has been leading ull others in the shop by 25 
ficient to allow liberally for the increased cost of labor | half a mile, and there are always plenty of people ready vo 30 per cent., and the nails it produces are uniform, 
er hours due to allow liberally for the increased cost of labor due|to respond to the call. Our alarms, however, begin straight and well-shaped. Messrs. Happe and Ruhrkaste 
ago em- to advanced wages or comparatively small output. By | whistling very low, as tne water gradually recedes in the have applied for a patent.—[Industrial Journal. 
ks until using the leaner ores, which will not so readily stand | boiler, and have kept many an engineer out of serious _ 
juander shipment over long distances, a further reduction may | trouble by attracting his attention and causing him to| F. & H. Bory, 128 Superior street, Cleveland, have 
I don’t be secured, Mr. Birkinbine says: “Unless pig iron of | turn on the water, without whistling loud enough to be | issued a convenient catalogue of their steel plate French 
| eS a special grade were produced, it does not appear that a | heard out of the boiler room.” ranges, etc. 
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New and Complete System for the Handling of Heavy Materials. 
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— THE BROWN PATENT HOISTING AND CONVEYINC APPARATUS. 


THE ONLY POSITIVE ACTING AND SUCCESSFUL 
AUTOMATIC HOISTING AND CONVEYING MACHINE 


terial either from or to any desired point on the line of its tram 
thet wl lower or Seay the Sends will of the operator. —~ eS 
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The Brown Patent Cable Tramway System applied to Stripping and Mining at the “ Aurora Mine.” Gocebec Range,-Wis. 
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The Brown Hoisting and Conveying Machine Co., Cleveland, Ohio. 


FAYETTE BROWN, President. 


ALEX. E. BROWN, Vice-President and Manoger. [62] 


HARVEY H. BROWN, Secretary and Treasurer. 








Buchanan Manufacturing Co., aR 
Disint 
Cast Washers, Farm Bells, 
And Ceneral Castings. 


Telephone 2151. 
176 Central Way. CLEVELAND, OHIO. 











Beaver Falis Steel Works. 

BEAVER FALLS, PA. don 
ufacture kinds of STE 

= - rer Tool, Die ae Axe Steel 


Cc . Soft § Center, and Cast 
Plow Steals earth Bessemer Agri- 


1 
olling Coultersand Patent Cut- 
lery Steel. 








EF. B. BRIGET. ‘ 


BUILDER OF 


Fine Machinery and Special Tole 


Meola Na, Pam 
n ranches in > 
ana Steel. 836 & 837 Sheriff St. Cleveland, 0. 








THE MEECH GOLD AND SILVER ORE 


the ore under & HIGH TEMPERATURE and PRESSURE 
OF STEAM HEAT. with chemical] action and attrition, 
dissol.es and breaks up the chemical combination 
in the ores. individualizing. cleansing and separat- 
ing the atoms of metal from the gangue, perfectly 
freeing them for amalgamation combination with 
the MEFCH AMALGAMATION MACHINE and 
process. (being the ereatest combination of Amalga- 
mation known). will successfully extract 90 per cent. 
of the metal from rebellions ores. such as Sulphur- 
ets, Sulphates. SuIphides. Chlorides. Bromides, Ox- 
ides. Tellurides. &c. 





egrating Machine. 


The Only Method for Preparing the Ore 
for Amalgamation. 
Disintegrating, Decomposing and Desulphurizing 


aa We desire business correspohdence in every mining district in the United States. 


The Meech Crusher ai Pulverizer. 


This Machine will GRUSH AND PULVERIZE GOLD AND SILVER ORES to 20, 40 and 60 mesh fine. an? 
om 20. 40 and 69 tons per day. The PRINCIPLES of this machine, making it superior toal) others, 


are the peculiar concave and convex shape of the jaws, with concave and convex projections, which 
hreaks. crumbles, stamps and pulverizes the ore with less power, wear and tear, 
chine. Manufactured hv 


any other ma 


MEECH & CO., Cleveland, O. 


"We will contract to erect the Meech Plant of Mining machinery for successfully treating 
all grades of gold and silver ore. 02 





THE NEW HOPPES 


LIVE STEAM 


Feed Water Heater 
Lime Extractor. 


OILER GUARANTEED 
spsgine bes AND TIME GIVEN FOR TRIAL. 


truc tion. Ethcient in Operatio 
" Durable in Cons gic or pte c 


Send for Descriptive,Circular A. | 
Hoppes Manufacturing Co, 
73 Sorinafield, O. 








Eureka Planer and Matcher. 


| 
J 
® 
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SNIGCGS &CO., - - - - Buffalo, N.Y. 

Send for Catalogue and Price List. 61 





PHOENIX IRON WORKS. 


W. H. Thompson, Proprietor, 
builder of 


Steam Power Cranes 


FOR ALL PURPOSES. ALSO 
Turned Shafting, Couplings, Hangers, etc. 
Gear Cutting. 


Wason Street bet. St. Clair and Superior, 
GLEVELAND. Vv 


~The McFarlan & Nottingham Co, 


MANUFACTURERS OF 


LATHES, PLANERS, SHAPERS AND 
DRILL PRESSES. 


220 West Second St.. 














CINCINNATI, OHIO. 32ly 


Patterns ang Models of Wood and Metal 
LIGHT MANUFACTURING. | Pin Bearings for 

With our new an proved ties we are prepared to make very oller < 

D. $. HITCHCOCK & CO” Gauuing Ok P ANY. C. &St. L. R.R.C whit a 636mm 


O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 





[IELEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone No. 2)ll. CLEVELAND O. 





All Kinds of Elevators Repaired. 


GEO. C. KEENE & CoO., 


MANUFACTURERS 
Cornice and Roofing Machines. 
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Cincinnati, O. 


148 and 160 E. Front St.. 92-3m 





INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 


ONLY ONE DOLLAR, POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in 


their names for the Iron TRADE Review, for one year. Price, $3.00. 


DAY & CARTER, PUBLISHERS, tf CLEVELAND, O. 





“MAHONING BOILER woRKs- 
PIPES STACKS BEAMS ROOF TRUSSES, 
BLAST FURNACES & ROLLING MILL WORK 





WY. B.POLLOCK & CO “YunNGSTOWN © OH! 
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Blast Furnaces:— 

“Sally Ann Furnace,” in Rockland township, Berks 
county, Pa., has been sold by N. V. R. Hunter to Ben- 
neville Dry for $8,500. The furnace was owned by the 
Hunter family for over one hundred years, 

The-blast furnace in the Cleveland Rolling Mill Co.’s 
Newburgh Mill yard, started up last Monday. The 
Central blast futnace had the misfortune to drop the bell 
into the furnace a few days ago, thus delaying starting 
up. 

The blast furnaces of the Union Steel Company, of 
Chicago, which were obliged to suspend operations by 
the coke strike, have again been blown in. The com- 
pany have four furnaces, but only run three of them at 
a time. 

The following is a statement of the working of the 
































of shafting, horse-powef transmitted by leather belts, 
transmission of power by wire ropes, weights of different 
forms of iron, etc. 

Sherriff & Ashworth Machinery Co., Pittsburgh, report 
business as being much better with them than ever 
before, They have recently taken the contracts to place 
motive power and all machinery in the following 
places: Rochester Pottery Co., Lim., Rochester, Pa., 
Tibby Bros., glass manufacturers, Sharpsburg, Pa., 
Butler Glass Co., Butler, Pa., an 80 H. P. Ball engine 
for the Power Hall of Pittsburgh, all of the iron-work- 
ing machinery for Acme Machine Co., Pittsburgh, S. S., 
and for King, Son & Co., whose glass factory recently 
burned down. All of these factories are to be supplied 
with the Milburn Wood Split Pulley, of which Sherriff 
& Ashworth are sole agents in Pittsburgh. They report 
that they have sold of these pulleys in the last year over 
6,000, and all who order machinery specify for their 
pulleys, “Wood Split.” They are fast supplanting the 
iron pulley, as they are much lighter, all split, easily put 
on, and belt pulls 30 per cent. better than on iron. 





Antrim Furnace for the year ending June Ist, 1887: Foundries:— 
Days run es 3401 Charles P. Maxwell has nearly completed his new 
harcoal used .... 1,312,680 % je 
Pane of ores siecle TNT IOP PIE ER. ABE 27,064 | foundry at Lisbon Falls, Me., and will be ready for 
I eee neem ea iE A 43,171 | business early in August. 
Blank charges TUN. ...+0.-.-+seereesevsveyersnsssensseranenenserensensessens The foundry and machine shop of J.C. Bocage & 
q Ne adiiisiuctadlactnntassah erate cessiaigedssocedense 16,152 
Bouhsls 3 charoval pet ton of iron wis 81% Co., Pine Bluff, Ark., have been leased by George M. 
Pounds imesto seeceeteeeeesee - secs seve . . 
Pounds of — sme ted per ton of ron... sities J B74 Dilley & Son. They will enlarge both. 
el 0 Sees Si 
peers, | be = ote nde coun ut eben siahe cal aaa Sa A successful cast of one of the largest-sized furnace 


Per cent. of yield Of OFe.............+ .-.-secscssserecssereesesesecngeerses 
Per cent. of hematite ore used. ......... ae 
Per cent. of specular ore U8ed.............c.ccsseeennes we 20 








Average blast pressure...... 34lb 
Average blast temperature... .csescosiscresensiee -coces coseseees 850° 
Average StOAM PIeSSUTC......... cece ceeerscies Vesssenesscopeseseceess Toth 


Average revolutions per minute of blowing engine......... 47 

The oven is on the Player plan, having 27 U pipes, 
each 12 feet high, furnishing 950 degrees temperature of 
blast. The engine used is a Weimer; 16x30 steam cyl- 
inder, and 30x48 wind cylinder. The ores used were 
Lake Superior Iron Co.’s Specular, Lake Superior Old 
Mine Hematite, Cleveland [ron Co.’s Fine Scotch, Win- 
throp Hematite Co.’s Mitchell. Petoskey limestone was 
used and the wood used for coaling was excellent quali- 
ty—principally maple, beechandelm The largest day’s 
run by this furnace was fifty-six tons. The stack is 48 
feet high, and the diameter of the bosh is 8 feet 6 inches. 
The limestone for fluxing was from Petoskey.—-[ Marce- 
lona (Mich.) Herald. 


Steel Works:— 

The Bessemer Steel Works, of the Cleveland Rolling 
Mill Co.,started up last Monday morning. In the fine wire 
department they are tolerably busy now, and orders for 
fence wire are coming in more freely. 

Messrs. A. & P. Roberts & Co. made a very satisfac- 
tory melt of steel in their new open hearth plant at 
Pencoyd, near Philadelphia, on Tuesday, July 12. The 
plant consists of two 15-ton furnaces. 

The new Bessemer steel works, rolling mill and nail 
factory of the Chicago Steel Mfg. Company, located at 
Hammond, Ind., have been leased for five years to a 
syndicate of Wheeling iron and steel manufacturers, who 
will operate the works under the name of the East Chi- 
cago Steel Company, The works are almost finished, 


and will be put in operation about the 10th of August 


on steel nails and steel in other forms. It is expected 
that the syndicate will erect a blast furnace and put in 


forms for the general market. 





Machine Shops:— 

G. W. Grimes, foundryman and machinist, at Bluffton, 
Indiana, has just completed an addition 24x38 feet, to 
his establishment. He also contemplates introducing a 
line of farm machinery, such as corn drills and road 
engines, 

‘No boiler—no steam—no ashes--no fires—no engi- 
neer—no danger—no extra insurance—no boiler inspec- 
tors—no .smoke insurance—almost no attendance.’ 
Such. is the motto of a unique catalogue recently issued 


by the Otto Gas Engine Works (Schleicher, Schumm & _at Fowlerville, Livingston County, N. Y., were totally 


Co., proprietors), Philadelphia. 


We acknowledge the receipt of a complimentary copy | 000, partially insured. 
of the new catalogue of the Universal Radial Drill Co.,| The Terre Haute (Ind.) Car Works, with the excep- 
Cincinnati, containing cuts and descriptions of the lead- | tion of the foundry department, were destroyed by fire 
ing points in their line of tools. They write: “We| on July 18. Loss, $100,000; insurance, $50,000. Seven 
are very busy and increasing our plant to keep up with | hundred and fifty men are thrown out of employment. 


the constantly growing demand for drills of all sizes.’’ 
The new catalogue and price list of pulleys, gearing, 
hangers, etc., manufactured by Edward P. Allis & Co., 
Reliance Works, Milwaukee, Wis., is very complete and 
comprehensive, - Valuable features are tables showing 
approximate numbers for yarious purposes, horse-power 





bells was made at Witherow’s foundry. The casting is 
13 feet in diameter, and weighs nine tons. There is 
not a flaw discernible in the entire mags, and it is con- 
sidered by all to be an excellent job. The bell was 
ordered for a furnace in Cleveland.—[New Castle (Pa.) 
Guardian. 

The foundry of the Campbell Mfg. Company, on the 
corner of River avenue and Main street, Allegheny, Pa., 
has been purchased by J. J. Kish, an iron and steel 


on the 25th ult. Itis the intention of Mr. Kish to en. 
large the eapacity of the foundry and to engage in the 
manufacture of smal castings and sash weights. 


Chicago, which has been operated for some time by J. 


L. Board, has passed into the hands of an incorporated 
company, named the Jefferson Foundry Company. 


wig. 
Hardware:— 
capital stock $50,000. 


Fremont. Contract let for new $6,000 factory. 


lomew, C. R. Ross, O. Martinson and C. B Matterson. 


England and Germany. 


Fires in tron Works:— 





| rance of about $150,000. 


broker of Pittsburgh, who assumed control of the works 


The company have been chartered with a capital of 
$15,000, to manufacture castings, machinery, tools add 


patterns. Incorporators, J. I.. Board and Oscar Lud-| westwick & Sons, (alena, Ill. It will be observed that 


At Wichita, Kan., a company has been formed with a 
capital stock of $150,000, to establish a wire and wire| Coje, M. E., manager for the Detroit Emery Wheel Co., 
nail factory. A charter has been applied for, and plans 
for the main building have been decided upon. The 


following gentlemen are in the company: R. E. Law- | testimonials, because he does not believe in furnishing 
rence, G. H. Blackwilder, H. Schweiter,G. W. Bartho- 


The New Castle ( Pa.) wire nail mill has 50 men at work 
in the wire department, 89 in the nail department and 23 
‘ . aed. in the warehouse and packing department. Sixteen ‘ 

several trains of rolls to finish steel in miscellaneous females are employed. About $7,000 are paid in the|delphia, became a semi-monthly journal, publishing on 
shape of wages each month. The factory has 55 nail | the first and fifteenth of each month. This change from 
machines, and average about 500 kegs daily. The wire | twelve to twenty-four issues per year has been necessi- 


used in the manufacture of the nails is imported from tated by several causes, chiefly in deference to the sug- 


At Syracuse, N. Y., August 4, fire damaged the exten- 
sive saddlery hardware manufactory of the Frazer & | Relating to Iron, Steel, Metal, Machinery, Hardware 
Jones Company $100,000, which is covered by an insu- 


issued by the Brightman Stoker Co., of Cleveland. 

The Penn Bridge Company, of Beaver Falls, capital 
$50,000, was chartered last week. 

The Milwaukee Tuyere Manufacturing Company has 
been organized with a capital stock of $100,000. The 
object is the manufacture of tuyeres for blast furnaces 
and other like equipments. 

The Chicago Heating and Ventilating Co., 205 West 
Madison street, are out with a new catalogue, embraced 
in which isan able treatise on the science of ventilation 
and heating. The suggestions contained therein are 
very sensible and practical. 

In the new catalogue of John A. McConnell & Co., 
Pittsburgh, descriptive of their steam pipe and boiler 
coverings, it is stated, on the authority of Thomas Box, 
that the loss from an uncovered steam pipe, 4’’ inside 
diameter, 100’ in length, with an initial pressure of 35 
pounds, is 587 heat units per running foot, per hour, or 
almost a horse power. 

Among the :ecent direct and indirect sales of the Re- 
liance Safety Water Columns, of the Reliance Gauge 
Co., are the following: Springfield Steam Power Co., 
Springfield, Mass., second order; A. Hostetter, Minerva, 
O.; Worswick Mfg. Co., Cleveland, 0., third order; W. 
Swartz, Florence, Ala.; O. H. Michaelson, Charleston, 
W. Va.; National Pipe Bending Co., New Haven, Conn.; 
Mississippi Mills, Wesson, Miss.; W. H. Hinkle, Cabin 
Creek, Ark.; Whiting Mfg. Co., Cedar Rapids, Towa, 
third order; C. R. Bigelow, Dey street, New York, third 
order; E. R. Moffet, Crystal Springs, Ark.; Russell & 
Co., Massillon, O.; Milburn Gin & Machine Co., Mem- 
phis, Tenn., second order; Stephen Sanford & Sons, 
Amsterdam, N. Y., Dougherty & Feelely, Chester, Pa., 
Brightman Stoker Co., Cleveland, O., fifth order; H. 
Schumacher, Navasota, Texas; Richard Dobbins, Lowell, 
Mass., third order; D. W. Rogers & Co., Renfroe, Ala.; 
C. & G. Cooper & Co., Mt. Vernon, O.; F. Fischer & 
Sons, New Orleans, La.; Stevenson Engine Works, Up- 
per Sandusky, O., second order; McKinzie, Hyslop & 
Co., Quincy, Mich.; J. J. White, McComb City, Miss.; 
Murray Iron Works, Burlington, lowa; John E. Randle 
& Co., Memphis, Tenn., fifth order; J. W. Tynan, 
Savannah, Ga., Turnbull Boiler Works, Muskegon, 


The Jefferson Foundry, at 59 South Jefferson street, | Wich.; Reading Iron Works, Philadelphia, Pa.; South- 


erland & Co., Nashville, Tenu.; Rome Cotton Factory, 
Rome, Ga., F. Landers, Stroudsburg, Pa.; Haskins & 
Chaney, Lake Geneva, Wis.; Burlington Water Works, 
Burlington, N. J.; Parkesburgh Iron Co., Parkesburgh, 
Pa.; Henry Pelchers Sons, louisville, Ky., and James 


this list does not include sales to jobbers who are the 
most extensive buyers of these safe-guards. The com- 


“Incorporated: Wayne Hardware Co., *Cincinnati, | P°"Y is also doing considerable export business and 


during July made shipments to Germany, Russia, Aus- 


The Elyria (O.) Shear Works will probable move to tralia and Cuba. These safe-guards are a needed inven- 


tion, and are destined to come into general use. 
THe catalogue and price list issued by Mr. J. Wendell 








at Columbus and Chicago, is a “snappy” and well-writ- 
ten document. Mr. Cole does not publish a long list of 


“a traveling directory for new salesmen,” but he says 
that his company made in 1886 nearly or quite 40,000 
emery and corundum wheels. 








re 
Wiru its issue of July 1, Light, Heat and Power, Phila- 


gestions of subscribers. We heartily congratulate our 
contemporary upon this very wise change. 


LIST OF PATENTS. 





and Mining Interests. 
Reported expressly for this paper by H. T. Fisher, 


The works of the Fowlerville Bolt and Nut Company | (jate Ex. U. S. Patent Office), Patent Attorney, 34 


| destroyed by fire July 30. The loss is estimated at $30,- 


Fifty new cars had just been completed which were 


at once. 


Miscellaneous:— 








Blackstone Building, Cleveland, O. 


BEARING DATE AUGUST 2, 1887. 


Rolling metal to spherical form, machine for, C. F. Tebbetts, 
Fitchburg, Mass. ; 

Rolling mills, device for balancing rolls of, F. G. Tallman, 
Beaver Falis. Pa. 
Seal. metallic, 0. L. Pond. Buffalo, N.Y. 
Sheet material, machine for uniting, F. Bean, Medford, Mags. 
Besel plates, manufacture of tinned, W. H. Brown, Jersey City, 


destroyed. It is the intention of the company to rebuild 


Wire-d machine, W. Wallace, Ansonia, Conn. 

Hoon ractatins furnace, J J. H. Schiag, Shaler, Pa. 

Ingot mold, H. Wright. Newark, N. J. 

fomel-qorking machine compound, E. A. Oliver, Belleville, 


8. 
Nail-plate feeder J.C. Gould, Chi . OL 
Oro-derpeners electrical, L. Mellett, Milford, Masa. 


A very neat hanger, substantially mounted, has been! re indicator, electric, L. Meliett and J. Prince, Milford, Mass. 
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CONDIT, FULLER & CO., 


PiG & BAH IFOn. 


ite wyeae syeiens Y'CLEVELAWD, 0... {gute ecr oe im 





W. F. THORNTON, 


Steel Blooms, Billets, Slabs, Sheets. 


49 WILSHIRE BUILDING. 


Telephone 1107. 


CLEVELAND, 0. 





DAimnmesota Lron Co. 
VERMILION CISTRICT ORES. 
Geo. H. & S. P. Ely, Agents, 


5 Mercantile Bank Building, 


CLEVELAND, O 





CLEVELAND ROLLING MILI CO., 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Bicoms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 


| CLEVELAND BUSINESS DIRECTORY. 





Bolt and Nut Works. 


Wee OTCHKISS 
achine, Plow 
screws. 


Bolts, 


Boller Makers. 














: 5 ) 
‘SD Boilers, Tanks, Stills, ete. 644 Broadway. 


Bridge and Boller Builders, 


Be YUCKEYE BRIDGE AN pS yt 
WORKS, mfrs. of Arch and Truss B 
toler Tanks and Oil Stills. Bet. Wace te. 








BUSINESS DIRECTORY. 





| NOvEIRY TRON WORKS, Mill Work. Shafi. 
ing, Imperial saneas a 


| 








ahaa o. 


AM, W.S. ‘Tin cans of every description 
1 
Diergeion ce euetial pale tee Vorresposdance 











Meadville, Pa. 
VURRY & CO. 
€) 4 RE general jobbers in Coatings of 



































Case Ave. 
Belting, xe: Manafieid, O. 
DARKIN & BOSWORTH mts for Shultz Vf ANSFIELD & STEAM BOILER WORKS. 
[ Raw Hide Belting, 9 & 11 Sou South W ater ater street. M Man frs of Steam Boilers, Oil and Water 
ks. and all kinds of Sheet [ron Work. 08 
Carrisge Bolts. 
TBP ee aera Pee ee 
-» man rs 0! elph 
ur manat "a Rank and BROS., y Manpfactarera of Boller, 








Coal, Iron and Ore. 
a, Do pint HITCHCOCK & CO., Briar Hill 
d Pig Iron. 101 St. Clair St. 81 
ABOOCK MORRIS & CO., —COAL.— 
rand Areade Building. Cleveland, 0. 5 
PrEARDs MATHER & CO., Iron Ore and 
Tron, Cer. Bank aud Superior Ste. 61 





























Rochester, N. Y. 
OOD-WORKING MACHINERY. Sen 
W % Ayer Galalorne. J.8. hose Oo. 58 . 


Gi? (5 YEARON, WILLIAM. manufr. of Sraskia. 
Tools, Lath Plan Pat. Gear 
pe "Machines 10 Bro ware -— 


Struthers, O. 


UMMERS BROS. & OO.. manufacturers o 
SS ‘Box ‘and Refin 
Troe. and Napertar Gealley a and, Refined She Sheet 




















and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. GaxGEE td ‘rene oe corep Iron, Hes. 
}. B..OUTHWAITE. W.G. POLLOCK. | J. H. Dalliba. Moore, Be: in & Co. 

J. H. OUTHWAITE & CO., agarent Henshen, Wis rNDUSTRY FILE WORK A. & Hi. Gough, 

Exclusive attention given to DALLIBA, H USSEY & co. ’ I a eet Eom Rasps, owe os io bert 

Lake Superior and Menominee Rangt Dontare Grinding. Office and Works, 38 Columbus, cat 


Krom Ore. 


* | CLEVELAND, OHIO. 





Fayette Brown. Harvey H. Brown 


Harvey H. Brown & Co., 


IRON ORES AND PIG IRON. 


101 ST. CLAIR STREET, 
CLEVELAND. oO. 


rs | FOUNDRY COKE. 











IRON ORE 4° PIG IRON. 


101 St. Clair St. CLEVELAND. 0. 
Chicago Office: 115 Dearborn St., Rooms 20 to 22. 


A, PLUEMER & CO., 


PIG IRON, 


COR. FOURTH AND RACE STREETS, 
Cincinnati, Ohio. 
Chicago Office—No. 107 Dearborn Street, 
Room 11. 


GEORGE K. HOSFORD. Manager. 30 








3: Winter street 








Foundries 
OWLER & CO., Car wae. Patent Chilled 
Frogs, and Pari oe eee. 9 Winter. 
ADORE & Te oust Y CO. wr 
Gray Iron Castings. 65 to 73 Central 
ITZSIMONS WM. & SON celine sir a 
ey contisiga. specialty. 


Rolls 
0. 435 Broadway 














Foundry Facings. 


LEVELAND FACING MILLS, Foundry 
C= Supplies, Cor. Scranton & Sts. 21 

















IRON STOCKS. 
Hussey, Hoyt & Co., 


investment Bankers. 
GOGEBIC IRON MINING STOCKS 
A Specialty. 


Full {nformation and Expert Reports for 
the use of Investors. 











F< | 72-hour connelisville Coke. | (RON ORE AND PIG IRON, | [> Satsand stots, ab aia to Wear st SOl RANE, Bt. 

Cu _ ; CHEVELAND BS Wine os nd Buea Mercantile Bank Building 

—_ W. J. RAINEY. Corner Bank and Superior Sts., mor mc c} ' , 

“|_| Mercantile Bank Bldg., Cleveland. CLEVELAND, 0. [HE EBERHARD MEG 00, mantre of Dag eveland, O. 
H. E. COLLINS & co., E. Cc. POPE, Hardwood Lumber, 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 


Pittsburgh & Wheeling Coal Co., 
Miners and Shippers of 
OHIO STEAM COAL AND COKE. 


Mines s ‘ha the Cleveland, Ie ives a Whevling 


et: ie Mercantile Bank Building, 
CLt VELARBD, O. 
Lake Shipping Point, Lorain, Ohio. 


BASSETT & PRESLEY. 


Successors to 
W.H. McCURDY C0O., 


BAR, BAND AND HuOP IRON, 


Steel Boiler Plates, Tubes, Rivets, etc. 
CLEVELAND, O. 82 


Tuttle, Oglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic eid Menominee 
Districts. 


CLEVELAND. O. ae 














Saml, L. Masper, es 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 


perior. 
Rooms 4&5 Mercantile Bank Building, 
80 CLEVELAND. oO. 


L. M. PITKIN, F. L. CHAMBERLIN, 
Pres’t and Treas. Sec’y. 4 


Variety Iron Works Comp’ 
BOILER MAKERS, 


Machinists and Founders. 
Shafts, fag ae th and Hangers 
a specialty. 
51 to 73 Scranton Ave. 81 


Fred. A. Morse, 
Secty. 





Cleveland, O. 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
CLEVEL:ND, OHTO 





ARTIN & BARRISS, dealers ia all | of 
Hardwood Lumber. 130 Central Way. 








Lumber. 


Wr ecai JENKS & CO., manufacturers and 
dealers in Lumber, ‘Lath, ete., 5 em ws 











CHARLES HIMROD & Co. 
DETROIT AND CHICAGO, 


mis s iron. 
e on Rome r follo' cactat Lake 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sole Sale 4gents Chicago Furnace Co. and Mil 
waukee + urnare Co. product together. cf 
Bessemer and foundry iron, 10,00) groxs tons. 
Sole Sales Agents in West and Northwest for 
Brier Hill tron and Coal (o.’s brands 


’| Tod — Brier Hill Scotch, Iron River, 


Grace, Bessemer. 
Also a full fine of Southern Foundrv 
and Forge trons. 


Encine Castines.|: 


Complete set of Castings for making smal! 
and medium sized vertical Engines. 
* SEND FOR PRICES. 


Humphrey’s Foundry, Bellefontaine, 0. 
RUNYON, STUBBS & MACK, 


Commission Dealers in 


LEOWw OoOmR=as, 


From Marquette, 
Gogebic, sand Me-ominee Districts. 


Room 43 Grand Arcade Building, 




















RRR RRR rye re oR RE RRS nN SHR? 


«ji ST. CLAIR STREET, (loygland,0, 
» @ w a 
oc-—=— L rd SH 
-o8 VEL M. oy 
S25 oe ohne MER 
z= s$ tc % Dealer and Broker in 
§§£°%|IRON AND STEEL. 
SOnes 68 GRAND ARCADE, 
Ogae 

§$656| CLEVELAND, - OHIO. 








TTInnE WILSON & CO., Wholesale lumber 
dealers _ é hardwood), rough and dressed 
tyes, i die on etc. 47 om 





lumber, and es. 
and planing mill, 7 & 10 Carter St. 


POTTER. BIRDSALL & CO., dealers in i 
d dres~ed by 








Machine Shops. 
FORD. GEO. A., Metal Pattern Mal Maker, small 














Tron Planers 


A SPECIALTY. 
New Patterns 






naar neha table 8 for 1. 








machinery repaired 1544 F rt St. pr ron ped fy At nena se da 
Steel Stamps and Stencils. Rochester Machine Tool W’ks 

D 
PR Ge ee | vacenter 8 
BUSINESS DIRECTORY. White’s Flexible Metalic 





Akron, O. 


cNEIL, J.‘ .» oteam Boilers, Heavy 
Sheet [ron Woh’ Repairing promptly 
execu 
. YAPLIN RICE & CO., manuf’rs. of Stoves 
and Hoilow Ware, dealers in s ecconae ope “33 


EBST2R, CAMP & LANE MACHINE 
Cco., Founders and Machinists, Main 








etc. 





street. 








Alliance, O. 


O HAPMAN @G. L a oval of Engines and 
Machines Also Job bing and Repairing. _ 











Columbus. 0. 


ITY BOILER WORKS. manf’ 5 of Stationary, 
Portable, and amouve Steam Boilers. 
All work warramved. Borger Bros. & Co. 12 











Cincinnati. O. 


‘INHE CINCINNATI STEAM HEATING CO. 
manfrs, dealers and contractors. Warm 

and yeatilaten of public and private ve buildings rs 

special Boilers, Radiators, Pi tings 

Geeemmandenee os, ett gist 





rass 
West Pear! street. 





YUNNY, ALEX. Queen Ci — 
Works. Patterns aude to order. E, 2d st 
yy ATFIELD. JAMES rn Maker. Pat- 








terns of every style ie toorder. 165-167 
West Second Street. % 


LLL SE LT AS 


FILLET. 





For PATTERN MAKERS. FOUNDERS & MACHINISTS 
For Price List and Circular, Address:— 
ALEX D. CUNNY, 


132 & 134 E.SecondSt., - Cincinnati, O. 


Stearns Mfez. Co. 


ERIE, PA 











Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron 
Supplied to the Trade or user. Send for Catalogue 


Saw Mill and Genera’ Machinery. 


WORKS AT ERIE, PA. 




























































ie Power. 


id tron 
for Catalogue 


hinery. 
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Orrice or lron Traps Review. 
OLBYEAsae. O.. Farpay Evenine, August 12, 1887. 


Iron Ore. 

The market is showing signs of a healthy movement 
and while quotatione are not affected, the volume of 
business transacted is the largest since the beginning of 
the hot weather. Beside inquiries for 45,000 tons of 
Bessemer ores. One firm reports a sale of 10,000 tons 
and three sold 5,000 tons each at the full market price. 
Buyérs are beginning to understand that the output of 
ore, while far exceeding that of last season, will fall 
very much short of expectations and many who have 
been holding their orders in expectation ofa glut in the 
ore market and a drop in freights, are now hastening to 

upply themselves at this time, lest they should lose the 
opportunity of buying before the usual fall rise in quo- 
tations. Ashland charters during the week commanded 
$2.25 and $2.30 and while few vessels were offered, the 
freight market shows signs of weakening. The week’s 
receipts were 50,900 tons as agaiast 31,750 tons during 
the correspondicg week of last year and the shipments 
of the week just closed were 13,530, compared with 25,- 
867 tons shipped during the corresponding week in 1886. 
From now on, the shipments will increase in volume as 
the starting-up of many furnaces in the Mahoning and 
Shenango valleys will draw upon the Cleveland supply. 
We quote: 


Specular and magnetic Bessemer ores per ton.. 43 Ber oe 
Re. } Specular (now Bessemer) OFOS Per tOD.............ee00 6 00@6 
Bessemer Hematites 
Non-Bessemer Hematites 








Pig Iron. 

Everywhere stacks are in full operation, and a con- 
stant day-and-night shift will hardly suffice to fill cur- 
rent orders, to say nothing of future delivery. This is 
essentially the pig iron season and its flourishing condi- 
tion is brought about by the most natural of causes—a 
demand for iron of all grades. The fact that the tone 
of the market is sound is evidenced by the good judg- 
ment displayed in holding prices where they are, rather 
than rush into a brief advance which would speedily 
give way to as rapid a decline. Holders can well afford, 
at this time, to maintain full prices and firm quotations 
as every ton of iron is in ready demand. There seems 
to be a tendency in favor of better grades, the increased 
cost notwithstanding, and the best grades are mostly in 
demand. 

The following summary of blast furnaces in and out 
of blast.on August 1, and their respective weekly capa- 
city, will be found of interest: . 

In blast. pair Out of blast. Capacity. 
ons. 








2 no ””~CS a 
A eibesecnscagssce : 3.05 
eta and cvke.. 113 + 2.091 96 41.345 
Charecoal............ +++. 11.433 lo7 8.3 4 
TPetill.i.1...826.... 30) 1 271 “64.772 


To those interested in Cleveland and vicinity the fol- 
lowing information of farnaces in and out of blast may 


prove of value: 
In blast. Ongasity- Out of blast. Capacity. 
ons. 


a ~ i-% 











3 2 “6.1 
Shenango Valley..... 7 3.6 ] 155 
Mahonin Yolxs-1 7 5,049 ll 4.515 
Eastern Bhio 6 2,923 _ .9 6,510 
Torah a i.cdceresies 20 11.591- 82 17.180 


The large number of farnaces out of blast may, iu a 
measure, be accounted for by the banking, and subse- 
quent chilling, of several; and in some cases of delayed 


‘repairs. Still others have barely begun to receive their 
regular coke supplies, but we may safely predict that 
before the close of the month every stack fit to work 


will be in blast. We quote f. o. b. cars, Cleveland : 


CHARCOAL PIG IRON. 
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Mr. C. G: Blake, broker and pa Pe ra pig | loom. seen business during the week just closing. The sales made 
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00 | for steel. 





in sulphur and manganese as to be a desirable tron to 
use to overcome red Pare in car wheel and malleable 
iron mixtures. 
Scrap Iron. 
No transactions are reported because there is little or 
no stock in the market. 
bought up, some offers being as high as $26.50 and car 
wheels find a ready sale at $22. 
Manufactured Iron. 
If bar iron were at all in the market to fill orders, 
there would be an immediate advance. In the mean- 
time what little is sold is snapped up at 2c, and a fraction 
over, $42 bring about the price. 
Hardware. 
The shelf trade is only fair, but a boom is expected at 
the beginning of next month. 
A meeting of gentlemen engaged in the manufacture 
of saddiery hardware was held last Monday in Cleve- 
land. Mr. William B. North, of New Haven, 
Conn., presided and Mr. H. W..Minnemyer, of Pitts- 
burgti was chosen secretary. The manufacturers repre- 
sented were the North & Judd Manifacturing Company, 
of New Britain, Conn.; O. B. North & Co., of New 
Haven, Conn.; Thomas Devlin & Co., of Philadelphia; 
Frazer & Jones Company, of Syreaibee Pratt & Latch- 
worth, Buffalo; H. W. Minnewyer & Co., Pittsburgh; 
P, Hayden Saddlery Hardware Company, Columbus; 
Eibel & Co., Canton; and P. Wilson, Sons & Co., of 
Cincinnati, After a general review of the situation, it 
was decided to continue existing prices.. They decided 
on that course despite the advance in the price of raw 
material. The next meeting will be held in Pittsburgh 
on the first Tuesday in September. 
Naris.—Cut nails are firm at $2.10 for iron and $2.20 
Another advance is predicted. 
DETROIT PIG IRON MARKET. 
Reported forthe Iron Traps Review by Uharles Himrod & Co. 
There has been a slight falling off in the demand for 
iron during the past week, but this is only what was ex- 
pected, as the inquiry for the two previous weeks had 
been enormous. Some orders have been booked, how- 
ever, and it is noticeable that full figures were obtained 
in all cases. We think there is no talk of cutting by 
any one at the present time, and buyers realizing this, 
accept the sellers’ market prices readily if they are pur- 
chasing. Svuthern irons are reported. well sold ahead 
for nearly all this year, particularly on the foundry and 
low mill grades. Northern coke irons from the Mahon- 
ing and Shenango valleys report themselves way behind 
on their orders, and although they are commencing to 
make iron, are cutting no figure in the market at the 
present tine. A numVer of them have reported no iron 
for sale until November, or about four months from the 
present time. Bessemer irons seem to be the scarcest of 
all grades. With a strong, firm market, we repeat our 
quotations of a eek ago, as follows (August 10): 


Lake Superior Charcoal, all Nos. $24 (0@$25 00; Lake Superior 
Coke. ull ore. $23 00@ $24 0); Lake Superior Coke, onser mixed, 
(0@$21 5b: Standard Ohio Blackband. (u@ $24 00; Southern 

$22 Southern Silvery. open, $20 0U0@ 21 ‘On; Jack- 

son County (Ohio) Silvery $21 50@ 
$23 50@25 00; Old wheels, $20 50@21 


CTNCINNAT! P'G TRON MARKET. 
Reported for the Iron Trape Review by Rogers, Brown & Co. 
There are no new features to the market; those which 
have lately been noted continue to exist. Trade is good 
prices are steady and strong. It is more difficult to ob- 
tain standard grades for prompt delivery than at any 
time yet, and it is a relief to those having the best inter- 
ests of the market in mind that buying seems confined 
to legitimate wants rather than to stocking up to pro- 
vide against a possible higher future. We quote below 
on the cash basis which shows a slight advance over two 
— sae (August 8): 


ast Founpry [ron.—Ohio and Southern Strong Coke. 
xe . $1  Oo@ $2150, Ohio and Southern Strong ote No. 2, $20 00 
@$20 50; Uhio and Southern Strong Coke. No. 3, $19 00@$19 5u; 
Uhio Soft 5 somaeoel No. 1, $20 Be 821 00; Ope Soft ptonecval 


Jag American old iron rails, 


‘D price as these choice charcoal brands. Consumers of 


pig metal in this vicinity and the Northwest are, asa 
rule, busy and the outlook is favorable for a good fall 


business. We quote prices same as last week : 


Cope ond Coal Pousieg: —Ohio Hanging Rock soften No. 


‘ > 1. io Jackson y , 
Old American rails are eagerly 22 50; Ohio, Black Band softeners, ee $22 56@23 50: 


and Ci 
wean Na 2, $21 00@22 00; Southern coke foundry — 
5(@215v; Southern coke jouneey Te No. 3 
erials:—Old fpoten Rails. $24 


@21 5. yee BR :— Lak “byes sation, $81 Stee 

erp $2 5b@23 2; Ha ng Rock. $24 50@25 60 Car Weak oan 
Malleable:— hing SG cold Bas 8 Standard — 

feck ve fianging” Hock 50@24 50. a” 


LOUISVILLE PIG IRON MARKET. 
Reported for the Inow Traps Review by Geo. H. Hull & Co. 
During the last week, the market for pig iron was, in 
point of activity, pretty much the same as the week pre- 
vious. The sales made were not for very large amounts, 
although some inquiries have been made for round lots, 
and are under negotiation—the delay in same being due 
to the furnaces being unwilling to accept the prices offer- 
ed by boyers. The low condition of stocks and >ther 
indications point decidedly to an increase in prices, but 
buyers are slow in realizing that they cannot get stand- 
ard brands and grades in full quantities, at the prices 
they. desire to pay. We quote for cash as below (August 
10): 


Tron. caewetbera Coke, No. Fou spar. 8 $20 50@ $21 50; 

Foundry. My19 50 ® $20 50; Southern 
Coke, No. "Es Foupiry. $19 (0@ $19 50; Moowene | Roce Pre, No. 
1. Foundry, 620 50@$21 50; Southern Charcoal, No. o. Pre nen 
yo 50@ 22 50; Silver 


Grey: diderent 
ra Coke, No. 1. Mill Neutral Bib 768819 95, Bouthern ern Coke, No. 


2. r Mill, utral $14 75: Southern 
Spore, 216 ag $18 75; Sow Sonthers n Charcoal, No. ou ill glotn@dan 0 


bd terrae bee pen aes ig shar Si Southern 


ther brands, $23 Rook. id. ee heel, 
gther br nds, $23 O0@E5 00; Hanging ge B $26 06 


CHATTANOOGA PIG leo Dameek 
Reported for the Iron Traps Review by Lowe & Tucker. 
While no positive advance has occurred in prices of 
pig iron it is very evident that at present figures very 
little iron could be bought, certainly not in large round 
Jots. The producers are filling orders from occasional 
customers at $18.25 and $18.50 and are filling orders from 
contracts made in the past which takes nearly all of 
their output. The general expression from the furnace 
owners is that higher prices would vot be desired, yet 
the position of affairs at present indicates a possibility of 
a sharp advance in the ner future. Rains have contin- 
ued and in some sections rather too much, but it is quite 
a settled conclusion that the general crops all over the 
South wil. exceed those of any previous years. All lines 
of trade are full to overflowing and all the manufactu- 
rers are having more offered them than they can _possi- 
bly do. All of the railroad lines are sadly short of 
rolling stock and it would take several thousand new 
cars to fill the gap, especially those adapted for hauling 
coal and coke. 
ST. LOUIS PIG IRON MARKET. 

Reported for the Lzon Traps Review by Rogers, Brown & Co. 

A good steady business of ordinary amount is in pro- 
gress, prives firm, and the favorite brands of Southern 
iron scarce, Reports from the South indicate that the 
output of iron has been Jess than last year, whereas the 
general expectation was for a much larger production. 
Missouri irons are in good demand and orders for round 
lots have been refused this week on account of furnaces 


»>|not being able to make deliveries wanted. Southern 


charcoal iron has been in better request. The quota- 
tions below give the range of the market at St. Louis 


(August 6): 

Charcoal Found: = Mister’ $21 50@22 00; Southern, $21 50 
@$22 5!. Coal and e Fi Southern. No. 1, $22 00@22 50, 
Southern, No. 2, far 75@21 Ohio Softeners, $21 24 00. 
Mill Lron— Missouri, $20 00421 00; No. 1. $19 00@19 75; 
No. 2, $18 25@18 75. Car Wheel & jeable Irons— mera. 


Sia Rails, $24 $024 Tor Old’ Gar, Wheels, $20 50021 00; ‘Con. 
nelisville Coke, Kast St. Louis, $6 15, 

PITTSBURGH PIG IRON MARKET. 
Reported for the Iron Trang Revisw by A. H. Childs. 

The activity recently noted in this market has subsid- 
ed and during the past week or two the volume of 
trade has been Jight. Prices are fairly firm at following 
aqreiom (August 8): 

@ Irox.—No. 1 Found 


$1 50@ $.0'50 ; White and pm rT sisi. Gray Fores, 
18.50@ 19.00 ; Warm Blast Charcoal. $22 
harcoal, $24.00@ 28.00: Bessemer, $22. toa 0. onl months. 
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“THE sonmeeion of Vegetable Monid through the 





and coke, United Bank Building, Cincinnati, writes us have been principally of Ohio and Southern softeners 


that he is now offering for sale the “Sligo” charcoal 


iron. A recent analysis of No. 2, resulted as follows: 





PHOSPNOFUS,...ccccosesrrecccorereceres vorsenred e 4 of i per cent. 
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and Lake Superior charcoal iron. The soft irons are ia 
short supply and as a consequence their prices are re- 
latively higher than intrinsically better irons. Lake 
Superior charcoal remains where it has been (below the 





showing this to be a strong, soft and fuid i iron, so low 





Action of Earthworms,’”’ by Charles Darwin, and “Tue 
Rise of Universities,’ by 8. 8S. Laurie, LL. D., come to 
| us from J. Fitzgerald, 24 E. 4th St., New York; price 
| of each, post free, 30 cents. 


Ihe Practical Mechanic is the apt title of a new illu- 
strated monthly journal, published by F. S. Blanchard 


general market), affording the curious contrast of & Cuo., Worcester, Mass. The initial number gives pro- 
Southern coke and Ohio stonecoal iron bringing as much | mise of a successful filling of its chosen field. 
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IRON TRADE REVI EW. 











BUFFALO HAMMER CO.. 
Buffalo, N. Y., 


Manufacturers of 

















































Hammers, Hatchets, Sledzes. 
Railroad, Mason and Blacksmiths’ Tools. 
All Goods Warranted in Every Respect. 


Send For Our New 1887 64-page Catalogue. 
MENTION THIS PAPER, 
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| Cleveland Foundry. 
| Castinzeses 


For Machinery and Rolling Mills 

Car Wheels 

i all sizes and kinds, with and without Axles. 

| Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOM’. 


NWFinter Street. | Bowler & Co 








CLEVELAND WHEEL & widinmee.' ‘Works. 
MAHER & BRAYTON, Proprietors, 


Manufacturers of 





< — Fender Wheels. 
RAILROAD, ROLLING MILL 


and Machinery Castings. 


= and Street Railroad Wheels 
and Turnouts. 


Chilled-Paced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland. Ohic. 82 


The Dunning Boiler, 


Patent Wrought Jron or Steel,with Self- stay Coal 
Magazine, is the oldest and best for Low Pres- 
sure Steam Meng + and _ insu 
house Day and Night 


te 
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OVER 5,000 IN USE. 


MADE AS FOLLOWS :—As a Magazine Roiler, 
which requires attention but once in twenty- four 
hours; as a Surface Burner. to burn hard or soft 
coal, wood or coke: as a Hot Water Boiler. for zreen- 
houses and hot water heating; as a Portable Boiler. 
to be set without brick-work. Also in two sections 
to ness throvgh any d: or where a larger one canuot 

Made in 13 patterns. 51 sizes. Send for 
Titust+ ated Catalogue. with full description and 
price list. 


Ke ps Steam Up Constantly. Agents Wanted. 


N. B.— Correspondence solicited from architects 
and perzons building. 


MANUFACTURED AT THE 


New York Central Iron Works, 


80 Exchange Street, Geneva, N. Y. 





23-3m 





SPRINGFIELD GLUE AND EMERY WHEEL CO., 
SPRINGFIELD, MASS. 
Patentees and Manufacturers of 


EMERY WHEELS 


and Emery Wheel Machinery. 


EMERY WHEEL TOOL GRINDER, 
Patented Sep. 25. 1883. and Oct. 12, 1886. 


It grinds much faster than a grindstone, and will soon save 
its cost. Wheels are semmate to runin water. Will ship on their 
merits for 30 days’ trial, and if not tisfactory, can held 


qo —_— ss 4 order 
“= We mak Sizes and Styles of Emery Wheel Grinder 
80 we can fara them adapted for almost any class of work. 
.One Thousand of our Crinders now in use. 


94-ly Send for Circular No. E. 









CEPIARLES BURGESS, 
MANUFACTURER OF 


Fine Crucible Tool Steel, 


FOR ALL PURPOSES. 


Self-Temperinge Steel 


For Lathe, Planer and Nailers’ Tools. Extra Refined Hammered Iron. Al! Goods Warranted. 


Order direct from the 


efron Clad Paint Co., 


Iron Clad Paint Co 


actory 76 & 77 Central Way. Sec. & Treas. No. 3 Case Building, oe ea 
é t fo 
CLEVELAND, OHIO or an ar 
to Wm. 
Treen and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 


roof and C 
Sot Paint porn 


FURNISHED both Dry 
and Ground in Oil. 
ry 3g 


the Railfoads- 


ARTHUR BRITTAN. 
Manag. & Treas. 


Nimick & Brittan Mfg. Co., 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 


Cenuine Bronze and Imitation Bronze Goods. 
Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. li 


i... LORD, 


General Agent, MEADVILLE, PA.., for 
HAZLET & BEMAN’S 


AUTOMATIC CAS SHUT-OFF 


(Patent vending.) 
No Explosions From Nat- 
ural Gas. 





Trade Mark 








ALEXANDER NIMICK, GLENDY 8S. GRAHAM, 
President. Secretary. 





Hae 








No Vaive Wedge or Spring to 
stick. All valves thorou of 
ly tested and warran 


ALSO AGENT FOR 
JACKMAR’S 
Atmospheric Gas Lamp, 


The best burner for natural 
or artificial gas on the market. 


t Send for price list and cir- 
g 3 cular to well LORD, 


60) MEADVILLE, PA, 


WOOD ‘WORKING MACHINERY 


—FOR— 
Planing Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 

FRANK & CO.. Buffalo. N. Y. 











1051 


Send for Catalogue. 












Stump before a blast. | iadiaanta after a blast. 


HF STRONGEST and SAFEST EXPLOSIVE 


Emnown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 





Fr 8, AND ALL vous FOR STUMP BLASTING, 
THE GREAT STUMP AND ROCK SALE BY THE 
ANNIHILATO HERCULES. POWDER COMPANY, 


au street, Cleveland, Ohio. 





74 Office and Works, Titusville, Pa. 








J. W. WILLABD, Menem. 
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IRON TRADE REVIEW. 











For Sale. 
“ina promt wil dogo Foot Power Prin 


we SS ioe ond A ae 


Cleveland, 
For Sale. 

NE OF DUNN’S HOISTING MACHINES, 
40 chain. 


iat eee 





H. T. FISHER, 
SOLICITOR AND COUNSELOR, 
Late Examiner U. 8, Patent Office. Bight years 


page IF guaranteed. pints i 
Psi Blackstone Building, CLEVELAND 6. 





Furnace for eae WH 
~y ip Michigan Fi and 


Anke wera addrear 8. Bon 


For Sale. 
£ BEACH, Hartford, Conn., 
Auto- 


OODRU 
W astomadl Boeing. Ss 





i, 68” Baw, 
tea 4600 "3 
REED, 


For Sale at Ve'y Low Figures. 


COMYLETE OUTFIT OF 709 TOOLS AND 
Machinery for the Bn wey 





mat 
ond Sy of othar wale tan 

uan of 0 r 
onthe Alo 


iit 


@. R. PILATE, 
26 Sears street. Dayton Ohio. 





For Sale. 


One 12’’x18’’ new Automatic Engine. 

One 11x20 new Slide Valve Engine. 

One 8x16 new Slide Valve Engine. 

One 8x14 new lide Valve Engine. 

One new Portable Farm Engine. 

One second-hand Farm Engine, in good repair. 
not ope ee Cireular Saw Mill, second- 


All of abo own manufacture. Will be 
siilioes det Gob Winn tor belons omsk te 


"THOS. SHARP & CO., 


62-8m Salem, Ohio. 





SECOND-HAND MACHINERY 


For Sale. 
1 Fay & Co. Little Giant 4-roll single cylinde: 
oie pa" Little Giant 4roll double cylinder 
6roil 24-inch double cylinder 


single cylinder Planer and 


‘en planes 


ond na ree 


For making 
Pees date Meats ee oe 
1 een 


James Jenks & Co.,. 
48 to 44 Randolph Street, 
DETROIT MICH. 


MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240, CLEVELAND. O. 








For Sale or Exchange. 

HE BRADLEY FACTORY at Ashtabula,0; 
has switches from two 

buildings, | fine bo 

ete,; finest shi 


t for man 
vMeOONNELL'S Pony: EXCHANGE, 
208 Superior street. 09) Cleveland, O. 





For Sale. 
Second Hand Machinery. 


Pe om log saw mill, (London, Berry & Orton’s 


Furnace For Sale. 
GooD CH ARC OAL IRON FURNACR 
in Michigan. or Particulars inquire of 


11 and 12 Wade B uildin 
82-3t . , praland; 0, 





Wanted to Buy. 





20 or 24’ Power Wood Pianer Address 
-with price and full particulars “K,” care 
Iron Trade Keview, Cloveland. U ry ihe 
Wanted. 


GOOD RUSINESS MAN with capital, to 


A 


iness. 100 cent. profi 
care Iron Trade Revive, 


FOR SALE CHEAP. 


t. Address J. G. J 





fet =| Second hand Engines & Boilers 





STATIONARY BOILERS, COMPLETE. 


One 80 h. p., two 50 h. p.. two 35 h. p. (new) two 
20h. p., twoib be P.. two i2h. p.. two i0 b. 4 1 


PORTABLE BOILERS. 


One 35 h. p., one 23h. three 20 h. p., one 15 
h. p., two i2h. p., two Wh’ p. 


STATIONARY ENGINES. 
Two 10x12, two 9x12, fonr 8x12, four 7x12. 


PORTABLE BOILERS AND ENGINES. 
CONNECTED. 


One 12 h. p. on skids: twol%h.p on skids; one 
6x12 cylinder on wheels; one al2 cylinder on 
— rag Oy fey otis - thidss one oat 

nder on 8 ; one kids; 
one 7x12 cylinder on ski kids. i) oP aaa 
Also one Pipe Machine, several small second- 
hand pumps, and miscellaneous machinery. 


Address 
YOUNG & LOCKE, 
42-ly TITUSVILLE, PA. 


The Journal of Science and Art 


Ts a beautifully Siasteetes. popular medium of 
arrag knowl to the le. Its Depart- 
ments 0: of Science. echanics, Natural His.ory. 
Art and Pure Literature are unrivaled, whi 
illustrations are mode's of exc lence. Evers 
family in the land ens take this interesting 
end maupetive Jou ice two dollars a 
year. le copies nts. Published at 
Cleveland, hio, by WINN BROS, & sun’. 
Send for sampie copy. 3-24t 


Expiration Registers. 


Maxuracturgrs’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property. amount of policy. amount of premiums, 
time of expiration. etc., will be sent post-paid on 
receipt of $1 00. Or we will give one as a premi- 
um with each new subscription to the Iron Trape 
Review, price $3.0u per year. 


Address, 
DAY & CARTER, Publishers, 


Cleveland, Ohio. 


Box 991. 














WANTED! To contract with some one to 
manufacture the BOS; HUSAING PIN. 


applied 


Ca 
So 
- 


Pate nt 


Something New. Made of Stcel and Brass. 

Send at once for sample pin to make estimates 

on; or [ wilt out the yeah at a reasonable price. 
Address H KINS, Kewanee, Iil. 








m planer, 22x22 in., 5 feet bed. 


7 
a 
Bee 


real holitine ngines, 6x10 i 

ve 0! e 8, 

in. vertical hoist’ - 

12 in. Cameron ftoain pump. 

5 small steam pu 

Large lot of engines “and boile~s, all sizes and 


styles, and miscellaneous mach..ery for sale 


cheay. The Harms Machine Devot, 
823m 92 & 94 Ist Ave., PITTSBURG. 





NON CORROSIVE PRIMING 





Ean. ONIHSINIA ONY 


For Enkinee, ‘Machinery, &c. 


This paint being entirely free from acid, will 
not cor: ode or rust the iron. 


PATENT IRON FILLING, 


A composition of filling for Tools, Machinery, 
Engines, Loc motives, Tenders, [ron Ships, and 
ell iron work for buildings inside or out. Send 
for sample card, price list and testimonials. F KL- 
TON Ay U & SIBLEY, 136, 138 and 140 N. oi “t. 
Philadelphia. 92-ly 





take interest in a m«nufacturing iron bus- No. 


Patents. The Van Nostrand Science 


SERIES. 
18mo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
Suspysect DEMANDS. 


No. 1—Chimneys tos Furnaces, Fire-Places ons 
Steam Boilers. v R. Armstaong.C E., 
Edition, with an Essay on High Chimneys; = 


Py r. 
Hip-5- oSteam Boiler Explosions: by Zerah Col- 


No. 3--Practical Designing of Retaining Walls; 
by Arthur J«cob, A. B. 

No. 4— prorcations of Pins used in Bridges; by 
Chas Bene 


Cc, FE. 
No. 5—-V entilation of Buildings; by W. F. Butler 
aod bation and Enlarged by Jas. Greenleaf. 
ti 
No. é—On- the Designing and Ocnstragtion of 
Storage Reservoirs; Arthur Jacob, A. B 
No. 7—Sur_harged and Different Forms of Re- 
taining moet By Jxs. 8. —— c 
eatise on the en d Engine: by 
John Turnbull. Jr 2d Edition. .. With A ditions 
by Prof. obins 
No. 9—Fuel; By C William Siemens, D %, 
to which 18 a} ae the Value of Paiscal 
ruey os rewre With Coal; by John ¥ ar- 
mald, C. 
No. 10—Compound Engines; Transiated from 
the ‘rench of A. Mallet. With Results of 
American Practice, by R. H. Buel, C. E. 2d Ed- 


ition 
No 11—Theory of Arches; By Prof. W. Allan 
No. a Ace Theory of Voussoir Arches; by Prof. 


Me 13 Gases Met With in Coal Mines; B 
J. Atkinson 3d Kdition Revised. To an 
+f added The Action of Coal Ducts. by Ed. 
Williams. Jr., E. M. 
No. ans of Air in Mines; by J.J. At- 


kin 

No. Ib—Skew Arches: bere f.E.W.Hyde.C E. 

No. 16—A_ Graphic Method for Solving Certain 
Algebraical § quations. by Prof G+«o. L. Vure. 

No. 17—Water and Water 5 alain A by Prof. w, 
H. Cortield. M. A 

No. Migs —wehe ty and Sewage Utilization; by 
Prof. W. H. Corfield. 

No [®—Strenth < Denae Under Transverse 
Loads; by Pref. W an 

i 20—Bridge and Tunnel Centres; by John 


MeMaster. 
No 21—Satety Valves; b Richard H. Buel.C. KE. 
ams;by John B. Mc- 


a nich & a@:onry 

aste 

No. 23— the Fa igne of Metals Under Repented 
Strains, with various tables of results of ex 
iments. From the German of ont 
Spangenberg; with a preface by 8 threve. 

No. 24—A Practreal Treatise on the Teeth of 
Wheels, with the ey of tbe a = bani 
son 5 Sepatoaraps: bv 8. Robin-on. 

No 2%—Thecry and ees Mf Continuous 
Bittner: by, Mansfield Merriman. %. E. 

No. 26—Prac ical a on the Properties of 


pref 


Conmaseus ieee vn neal Charles Bender. 

No. 27—)n Boi oruscagion and Corrosion; by 
FJ wt 

No. 28—On Tre mamipsicn of Power by Wire 
Ropes; by ASeort 

No. 29—Injectors 


heory and Blot translated 
from the ° a. ory, ‘ " 


No. 30—Terrestrial Fad cay ry as Magnet- 
ism tron Ships; by Prof. Fairman begets 

No. dy Sanitary Condition of Dwelling 
a ip Town and Country; by Goorge 


No. Mi ar to Making for Suspension Bridges, as 
exemplified in the construction of the eat 
River Bridge; by Wilhelm Hildenbrand, C. B 

ms: te ae eam of Ventilation; by George W. 

ter. C. 

No. 34—Foundatious; by Prof. Jules Gaudard. 

Sy E.; translated frm the Fren< 
25—The Aneroid Barometer: its ‘Construction 
and Use: 0 compiled by Prof. G. W. Piympton; 


ti 
No. 36—Watter and Motion; by J. Clerk Maxwel! 
No. W—-Sergremeee Fema Da ent: its ! ses, ee Sate 


ods and Re-ults; by Frank Carpenter 
o. 388—Maximum Stressesin Framed Bridges; 
by Prof. Wm 


Cain. 

No. 3%—A Handbook of the Electro-Ma etic 
Telegraph » hg E. Loring, a practical tel gra- 
Meg an 

smiss'on of Power by Compressed 
Air: by Robert Zahner, M 

No. 41—Strength of Materials; by William Kent. 

No. 42—Vonesoir Arches, applied to Stone 
Bridges, Tunnels, Cuiverts and Domes; by 
Pref. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
a” Craig, of John —~- Upiversyy. 

No a Wheels; by Prof P. Trow- 


bri 

No. aT heresetynamion by Prof. H. T. Eddy. 

N Fo ae Machines; from the Frenc 
° e x 

No. 47—Linkages: the Difiegess Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

No 4s—Theory of Solid and Braced Arches; by 
Wm. Cain. C. E. 

‘0. 49—On the mates of a Solid in a Fluid; by 
Fagmes Craig Ph 

No. 50 lwelling Re their Sanitar gs Cor 

a and Arrangements; by Prof. 
r 
o.5'—The Telescope, its Construction, &c.; by 

Wa lentes © tities; translated 
o. 52—I magin uanti aes ransla rom 
the French of M Argand; by Prof. Hardy. 

No. 53—I nuuction Coils: how made and how used; 
8d edition. 

- Bn kK inematics of Machinery; by Prof. Ken- 

Fhe an acy ay ye by Prof Thurston. 
Sewer Gases; b De Varona. 

Ne. 6—The Actual Oh bat Pressure of Earth- 
work; by Benj Baker, M. Inst E. 

No. or. -Saconcasuent Electric Lights; byC mpte 
edition Du Koncel and Wm. Henry Preece; 2d 
editio: 

No. 58—The Ventilation of Coal Mines; by W. 
Fairley, WV. E.. F. 8.8. 

No. 59—Railread Eoonomics; or Notes, with 
Comments; by 8. W. Robins n, C. E. 

No. 60—"treng'h of Wror ght-iron Bridge Mem- 
bers; by &. Robinson, C. E. 

No 61—Votable Water, and the Different Meth- 
oe of Detecting Impuritres; by « has. W. 

olkara 

No. 62—The Theory of the Gas Engine; by Du- 
gald Clerk. 





No. rhe use Drainage and Svsitery Plumb- 
ing; by W. P. Gerhard; 2d editio 





No. 64—Ele. tro-Magnets; by Th. D I. 
No, 6—Rocket S Ladethehto Fees Pinks ot 


Bot SU ohne orgy Machinery; by Silva- 


Now ae par Tables; by P. J. Flynn, C. EB. 
No. team Heating; by Robert Briggs. 

No. saat hemical Pioblems; by Prof. koye; 3d 
He iy explosive Materials; by M. P. E. Ber- 


No. 71—Dynamic Flectricit: A by John H 
Bg a a pS Ti 
0. _— phic Surv re; 
Srecnt. Prez rof. é. 8. ub eErye ne. Cec: 
No. 13 -Seinbolie ats bra: or the Algebra of Al- 
gebraic Vumber: ; by P Prof. W 


0. 74—Testing Machines; Tar » roby Con- 
struction and Use; by Arthur V. Abbott, 
No. ent Prigrese in Syaseedhoiets 
Machines; being a supplement to Dynamo- 
nied “Machinery. by Prof. Silvanus P. 


No. 76—Modern Reproductive Graphie Proces- 
ses; by Lieut. Jas.8 Pettit, U.S 

No, 77—Stadia ey tg toy the theory of Stadia 
Measurements; by Arthur Winslow. 

e ee poe oSagins Indicator, and its use} 
y W 

No. The Figure of the Earth; by Frank C. 
Roberts. C. E. . 

No. 8—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Comparative Tests of 
Acouragy, Delivery. ete. Distinctive Features 
of the Wor hington, Kennewy. Siemens and 
Hesse Meters: by Ross EK. Browne. 

No. 82—The Preservation of limber, be Naee: use 
+ pe ptics; by Samuel Bugster oulton,, 


Ng. eenenical Integrators; by Prof. Henry 
No. 8i—? low of Water in Open Channels, Fy 
Londsie. Sewers, etc.; with tables; by 
ynn 
No 8 —The Lomtuiferous Ather; ie Semi Dd 
Volson Wor 
No. 86 Hendtook of Mineralogy: Determina- 
tion and Discr ig oe: of beat od found in the 
United “tates; hy Prof C. Fove. 
No. 57—Treatise on the Tricony of the Construc- 
fon of Uaiiosidal Oblique Knahens by John L. 
ey. 
0. 88—Beams and Girders. Areca Formmnins 
ee their R-sistance; by P. H. Philbric 
No. 89—Modern Gun Cotton: Its a 
Wisrer, U8 and aoehens by Lieut. John P. 
isser, U 


- ; by boa J ai road. Tri én 
“% : arome tn ¥ nome 
and Spee = rof. [. 0. Bak ms x 


LATE ADDITIONS. 


No. 92—Petroleum: its F ataction aud Use; by 
Boverton Kedwood. F. C. F. 
No. 98—Notes Embodying 


Recent Preis in 
the Sanitary Praina: e ot 


uildings: with mem- 
oranda on the — of Plumbing ork; by Wm. 
Paul Gerh»rd, C 
No. $4—he het of Sewage; by Dr. C. 
Meymott Tidy. 
DAY & CARTER, 
CLEVELAND, 0. 


*,.* Copies sent by mail on receipt of price. 
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ae utitnws 
M'F'G.CO. 
108 & (10 WEST LARNED, ST. 
'* DETROIT,MICH.* 














DELUCE 
Steam Boiler Feeder, 


WITH OR WITHOUT 
WELL PUMP ATTACHED. 
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spee 801/438 [| ‘sezIs ¢ 


jsedveyQ psesu0g j}se[AUIIg 
“ATUNLOVANNVA 


‘WSL COLIg PUB ONFOTCIGL 107 O7t 
“VNVIGNI ‘nOSUZONY 
IIIs IN aaa svt 


e810 (CI 07 g WoIy 


L 


cod 


yy 




















e use 
ton, 


fenry 
Pipes, 
P 








“AUN LOVANNVA 


TIIiIztt IN aaaswvt 


“FRVIUNE RVsesuNnyv 








WRON TRADE REVIEW. 
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Screw hoon & eye hinges...54 B doz 1.50 
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TRAVELER'S BEGiet= 
Cleveland, Columbus, Cincinnati & Indianapolis. 

















WHEELING & LAKE ERIE 


yIME TABLE—IN EFFECT JULY 18, 1887, 
~ @entral Standard Lime, 
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Forioria Pagsonger.---- $0 M$ 2)2m| Meckebure.. 800 | 138 |: 
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m.; 1:35 p. -19 | Canal Dover.....|11 32 am eer 
= lid Accommodation fasaeto 431 0. so 0D Bowerston........ n phe im ro vol kage 
a. oo es Aatlic aveamteanasy. | Ss@SSVELIG. oo csecoos < | eoecsccesece 
irae daly, caceot rma she roasvi grit a | 410 683 eo 
ew Cumberl’ 2 | ‘iia 
euien aes. 7 io m| Valley June... 220 rm] 602 | 7 35 | die sare 
Hew York Exprer 6pm 1219p m 1 | $50 BiB fom 
Sieen haces ‘Accommodation... fi be be rete i 5 : 35° 8 88 — 
Bi, daecbivobcataben wiht eer , j 
Balen Aor oun, Paina a is (ie ie ie 
fet Elesper from Uleveland to New York, arriv- 407 835 1137 735 
- in Now York at 7:30 next morning. da 423 915 (1155 751 
ng, ry genre on ctaet saves ave y- 439 + 2 lorem 8 06 
andle 
c.,A Py eg ARRIVE. DEPART. PRE 5 Bee eee 1253 8 45 
Akron, Col. & Cin. “Bizer” 540pm 103m 615 em 1045* | 150 pm 9 40am 
, t ee 
Agpon: £2" & % ff: 210m No 27\so 25) N’w ?k & Hurep so 26 so 28 
kron Columbus Exp neaeve pm “5 20 pm 820 am Ar.. -Huron.. Ls 930 au'6 OP 
man ilan Sesece 
The 6 p- m trai ru same 2 All other trains 430Pm) 7 735) 4M lw Norw’Ik. Ar 1025 am 725 PM 
ace si 33. 
except Ohio 2 Daily. 
New York, Pennsylvania and ‘ouratt No. 23 leaves Norwalk 6:05a. m. arrives Milan 
Se mitts. fixe bam 8 Bem 6:90 a. m | No. 241 24 leaves Milan 6:45 a. m., arrives 
melacoaen raed ie 
Beat Pa eee? ease ae heathnmedit m through from Toledo to 
on 6B Bowerston, conn “ith the Pennsylvania 
ASep ress.. t % om System for all points ast. 
ee THROUGH OAR SERVICE. 
div and Sia Local a S bd > Between Toledo, Cambridge and and Marietta. 
COOML....--+00 e 
Pittsburgn Express.......- oveee = {hr wr = 1110pm “ “and Akron, Youngstowa and 
New York Express.....-- " “ges Pittsburg 


* Daily. + + Daily except Sunaay, 
sept Monday. 
Lake Seore& Mlehgan Serre Dope 


seeeee 


Ne. 4, 


why 
com. 


* +10 05am 10 i5am 
+10 16am 110 15am 
* am 
4p "2 45pm 
400m 10 00pm 
oe 
West. 
Piss *12 bam 


*2 ba 
wi Dam bean 
35am 


_beeeeerecweceeeees 


seeeeeseeeecsse 


eeneeerenececcesevarseseses 


id New York power and 


os Cleveland at 
ae ily on Ro aaa _ Depot, New 
7:30 a. m. 
rmation as to trains and con- 
uoes naet St the nion Ticket Office, corner 
Bank & Buperior-sts., under Mercantile 
M. BE. GAUL, A. J. SMITH. ay 
City Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 


leveland and Canton Railroad. 
RE Son. Lp neers a and Coshocton 
955 a.m.,7 00 p.m. S16 pam 
‘ord— “50 amn., 1:08 p.m., 7 16 p.m 
Newbureh and Miles avenue—7:10 a.m.. 4:15, 
= 5:33 p.m. 


Berton: rion, Bher’dsville & Cosh’t’n—7:00 a.m. and 


Op 
Kent 8,38 a.m, gnd *8:86 p 


Bedford-*8:38 a.m.. 4:45 p.m. Pa: 10 a,m., 5:45 p.m. 


Newburgh and Miles Avenue—6:12 a.m., 2:00 
Trains ~ As with * run daily. All others 
Depot at re rg BY opvosit Huron street 

Valley eee. 


ARRIVE. 





From Akron.. 
From on son. 
rom = 
(eo Cee) Se 600 pm 
From Valley ‘Junction 6.00 pn 
For Valley Junc. and interme, points... 75am 


June. and interme. points...12 20 p m 
rr Santon rhe intermediate points ... oe os B m/ As 
Por rains Te leave depot, South Water Street. 

sree Lorain and Wheelina. 
DEPART. ARRIVE. 
-645¢m 6 55pm 
40pm 9Xam 








marks—“Daily. +Daily except Sune | | 


*; Chicago, Akron. Veadiicicwn and Pitts- 


M. D. WOODFOR», JAMES M. HALL 
Gen’! Manages Gen’! Pass. Agt. 


Scioto Valley Railway) 


TIME TABLE. 


In effect Aug. 8, 1886. 
THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 


TRAINS GOING SOUTH 





























| No. 2., No. 4. ) No. 6. 
Ly| 7 00 a.mjl1 25 a.m) 530 p.m 
7 22 ll yall ee on 
734 “* (1158 “ | 604 “* 
75u “ |1212 p.mj 620 “ 
812 “* 112% °* | 642 * 
834 “* 125t “* | 704 “* 
901 be 135 it 750 oe 
94 “i211 * | 830 * 
950 ‘ | 220 “| 838 “ 
1002 ‘ | 234 * | 852° 
10 18 . 250 ory 908 oe 
1036 * | 309 “| 925 “* 
1100 oe 335 ci) 950 « 
11i6 * | 351 ** 11006 * 
1122 “ | 357 ‘ jl013 “ 
averaill ............ 1143 “ | 418 ‘* (1033 

1154 “| 429 “* |1044 “ 
12 04 p. ‘2 "11034 “* 
1215 ** | 450 “ 11105 * 
1245 p.m! 5 20p.m'1135 p.m 








Trains Nos. 2 ond 4 daily, except Sunday, 
Train No. 6 dai 
Train No. 6 takes supper at Chillicothe. 


i 


Pi, Wayne, Gincnaatl & Louisville 


RAILROAD. 
INDLANAPOLIS, 
AND 8ST. LOUIS. 
Fort Wayne and Indianapolis 
By 3 HOURS, Between 
——BETW EEN—— 
All trains arrive and depart from Central 


THE POPULAR ROUTE 
BETWEEN THE 
THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
TERRE HAUTE, 
EVANSVILLE, 
1 3 oe LES TWEEN _ 1 3 
‘han any other Route. 
2Q “NE tHeRE*® 22 
Louisville and Fort Wayne. 
—_—_— p>: 

No chance of Cars 
Cincinnati and Fort Wayne, 
Via White Water Railroad, 

Union Passenger Station Cincinnati, Corner 

Third Street and Central Avenue. 





DIRECT CONNECTION 


At Fort Wayne with L. 8. & s 8. Trains for all 
points North and East. 
oO 


Ask for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louigville Railroad, 


MAST: Wher NORTE web Sobre 


Ww. z ‘WORTHINGTON. ROBT, F. KINNAIRD, 
*] Supt. Gen’i Ticket Agent, 
PORT WAYNE, IND. 


New York, Lake Erie & 
Western R. R. 


COMMENCING 


JA thy a7 


—THE NEW— 


Lake Erie & Western R. R., 
New York, Penn. & Ohio R. R. 


—WILL PLACE ON SALE— 


THOUSAND MILE TICKETS 


good one year from date of issue, at the rate of 


$20.00. 


These tickets will be soanptod, fos for Oe k not 
only on all divisions of the 

but also over the entire *‘Krie” AA in Re 
manner. ileage tickets issued hy the “ Erie’’ 
will be accepted o.er the N Y.,P. & O.R.R. 
Their use will not be contined to one person only, 
but wlien issued to the heauof a family, will be 
good for any members . hereof. or for e entire 





Lessee N 


' family when traveling together; and »* hen issued 
- to business houses or firms, they can be used by 


any one member or representative thereof trav- 
eling at their expense, but on:y by one person at 
a time. 

All mileage books purchased previous to July 
Ist wi ! be accepted for passage over the entire 
“*Krie’’ system. 





TRAINS GUING NORTH. 
































STATIONS. No. 1. | No. 3. |_No. 5. 
Ashland .............. Lv} 246 a.m: 8 47 a.m! 5 25 p.m 
Petersburg ......+..+ 3 “ (917 * | 655 * 
LrOMtON .......s.c00+ 826 ** | 928 * | 606 “ 
Hanging Rock ..... | 336 “ | 9388 * | 616 “ 
Havernill w- | 846 $' | 949 “* | 627 * 

heelersburg 406 ‘* {1010 “* | 648 “ 
Sciotoville 412 ** |1016 “ | 654 * 
Portsmouth... 427 “ {1032 “ | 710 * 
Lucasville 449 * 11056 “ | 735 * 
oy Sear 540 ‘ |1114 “ | 752 “ 
PikOtOR........0ccceees 518 ** {1130 “ | 808 “* 
Waverly....... ahieeses 530 “* (1143 “* | 821 * 
BATON is cdeccsciscsse.. 540 “ (1163 “ | »30 * 
Srulilcothie .. nediinadan 35 ** 11255 pan’ 920 “ 
Kingsto - | 708 “ |126 * | 946 % 
Circleville. tw” Te. * on 2 
ville..... 750 “ | 210 “ |1029 “ 
Lockbourne......... | 803 “ | 226 “ /lo43 * 
Valley Crossing... 818 * | 238 * 11055 “ 
Colurabus............ Ar| 840 a.m! 300 p.m'1l 17 p.m 








Train No. | daily. 

Trains Nos. 3 aad 5 daily, except Sunday. 

COUPON TICKETS, by the best foutes and 

to all dymenyod points in the United States and 

FS pes be found at the following Stations: 
Galnaibaie 4 Circleville, Kingston, Chillicothe 
Comey, Portsmouth, Ironten, 4. C. & I. 





For further information relative to rates Y= 
poacenns and ;saronge time, call on your Tick 


S803. J. ROBIN SON 
J 3 aso "4 
ass. & THioket Ag’t. Cola eee ‘Ohio. 








The Picturesaue Lehigh 
Vallev Route, 


Three through trains with Pullman cars at- 
ached are now run via by this beautiful scenic 
ozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:18 a. m. 4:10 and 7:45 p. u., Buffalo 9:00 
a. M. and 4:40 and 10:00 Pp. m., connecting with all 
trains from the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
to passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’l Pass. Agent, Mauch Chunk, Pa 





NewYork, Penn. ¢ Ohio Railroad 


N.Y., L.E. & W. R.R, vO. LESSEES. 


—_——@-——_—— 


New York, Boston and the East. 


ny 
THE SHORTEST AND QUICKEST ROUTE 


TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


a oo 
Vhange of time goes into effect May 22, 1887. 


Central, or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


No. 62, Mahoning foes 4 Accommo..... 
o. 72, New York Express,.......... an 
Fast Pittsburg’ S: press... 
yes New York ress.. 









No. * 
No. 70, Pittsburgh Local Express 





No. a. New York Expres8s..............s0000 
No. 





: 13, Erie Express, carn 
matter only. 
East and 
No passengers Weecet capone +120pm 
* Daily .t Daily, — Sunday. 


aaa only rea st Be mn - 
can reac . a ° 
York Ci a intermediate without 
anes. ne i to Boston an oe Englan? 
cities. 
Baggage checked through to all points 00n 
Through tickets and information regard’ 
route can be obtained at Pg nice omy as Oe 
and at pepe N.Y.,P. Water 
streetand Viaduct, Feet ree shi p by Erie 
Express. 


L. P. FARMER, Gen’! Pass. Agent, York 
ew York. 


A. E, CLARK, Ass’t Gen’! Pass. Agent, 
Cleveland, 0. 
J. R. SHALER, General een Gleveland, 0. 


M. L. FOUTS, Passenge 
141 Superior Street, on W Soli House, 


Cleve 


Cleveland & Marietta R. R. 


New Through Line Between the Ohio River 
the Great Lakes 
pular line to Chicago, St. Paul, Milwau- 
weet Fy and all points in the Great 
Northwest. Direct connection for the Pennsyl- 
vania Oil Fields and all points East and South- 
east. December 5, 1886. 


GOING NORTH. 


d, O. 











STATIONS. 
lv..Marietta.. ar 


No.1. 
1015 am 


7 
No. 4. 
12 15 PM 


Zz 
° 


i) 





> 
4 


-| 704 


N. Comerstown 
..Phillipsburg .. 
Canal Dover.. 
.. Valley Junc... 
oe 


> 
4 
3 H 
sceghb@-damauanenasiiann 


BRRRRRSESSSSSBNERESSERSERSKS 
SSSESRSSECSSSRBBBERERSLSRES 


" 
1-4 
Pps 





«Massillon ... 


seeees 


ee 
CONTENTS HO COT am COR DN NH ee et 


RSBSSESSNSRRSNASERESS 


—— 


seeees 


Bono cn cna7 201 MF ~TAIATNIW WDWOOO 
SRESERSESSSSSESESRERLS 


bor pono 
_ ¢ 
Ssag 
eae 
0 et BS et TS et he DO 


IDO 


eee eee 


...Columbus..... 
~~ Cineinnati pa: 
. |..Steubenville.. 
Pittsburgh... 


aeeeeeseeces 


eemeneeeeace 

















& 


sereeereeces lene 





























No. 8. 
3 00 px 
3 55 
410 
4 28 
4 42 
§ 30 
Sostpateunania’ i clio al Te Lai 
PAB Se Point Pleasant.............::.se0sss0+ ; 4 
Byesville 6 43 
Scneesres pseeps eCAMDPTIABE..............cccceeeeeenee | 7 OD 





Through coaches on trains Nos. 2 and 3, be- 
tween Marietta, Toledo and Cleveland. 

Church train leaves Cambridge, Sun only, 
at 7:30 a. m.,and arrives at Mariett at 10:10 a. 
m.} returning |. aves Marietta at 2:00 p. m., ar- 
riving at Cambridge at 4:40 p. m. 


A. T. WIKOFF, F. G. JEWETT, 





President. Gen. Pass. Agt. 
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BS bo nN A7 00 01 MF: AINTAT~IW W WOOO 
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3 00 
3 55 
410 
4 2 
4 42 
4 54 
5 30 
5 4 
6 2% 
6 43 
7 00 













IRON TRADE REVIEW. 





585 









































‘Vises. Steel. 
i] 

Soll Boro venen-=—Giagount 028 | Best Quality Refined Cast Steel—Square,_ Fiat 
I cept AOE = 20 ee = 
iergyoan ".  ataona’d | CiSand es 8 elusive ame “10 
Bow Filers, Went CET G viteoennnonnvee cereees errs sty 4.and So edesioy seaman wll 
5 32 an to Son ols 9 
Washer Cutters. 3-16 and Beis i aloes 4 

Smith’s Patent ......-..- mW 0g 81200, 2 OO oi é 33 
Penny's... dos Poi. $1400; Japrd. $1 18169, +4) Oil well steel forgings... csccsinnasecesnne lB 

Appleton’s 00, di Sheet Steel. 










































































———Crucible-————. Bessemer 
Well Wheels. on aig ee 2d. - Qual. $d. sual. open-h rth. 
8 in., $2.00; 10 in., $2.59; 12 in., $3.25 le. exten for additional Gat te 
i New List Jan,18,1884 each gauge. 
B and Copper at ‘aoe iscount 25@2645 saath. ote <n lengths, }40. extra. 
right and : annealed, Nos. 0 @18 .. dis70&5@7z} scellaneous Cast Steel. 

Brigh Nos. 19 @ 2.....dis 7244@7' Anges and sagas bit 3 

i ba riggs di eae0@0 |B Sires oiegatad plees me 
. ket list is 

opnared Noe. 0 i 18, market list: 605 | Broe Frog size bn i sacleneran serene 8 
Finned market ! Nos: 0 tpn a ais 50 | Skate Steel ¥ 

SERRE senate | Siattock, beveled ‘ 
Deseponbesn senses giszu Table cutlery 3% 

cai cesaosMbestes is 70 Table Cutlery, beveled 4 

Y is i ring steel...... 

$6 00.0 Ddia 0 | Ore ee eee hook Ye Oe | 

= aati poet a and granite wedge . Sain dllice silieten 7 
at 80d 10a 80. £10 ref Spindle, subject to machinery classification. 5 
nedhoee is wink pins apd the wlndins— 3. 346 

eeeececceeeceneeeeeere pie ston rods, pl i = = 4 
dis oan trad Slide wk e BRAPES ....serrereeeeeesevveee Ha 
Slide bars, forged to shapes.........ec.ws..coe0--0- 7% 





TINNERS' STOCK. 
eee 24a 


oe, 



















DX 
225 sheets......00-..-+- 
16 goss 112 sheets 


QUx2zs 112 sheets....-.-» eoreee 

1x Joxit = sheets mene 

last Bhaitional X add rer 
Por Coke Tin peer 

Oxl4 Ordinary 
16 re }.. . fat 50 $4 40@450 
IC 12x Ses 8" a nL + | 4 
18 10x20 (Gutters 225 sheets). 8 00 7.5@— 
C 20x28 (112 sheets. 








Solder. 


Helf: and uae in bars. warranted.........1544@15%4 
No.1 1246183 








see eeeececeeese 
















































































7 | Crucible plow steel, in sla’ 





Open Hearth or Bessemer, 
Boiler fire-box and flue sheets not less than 3-16 


Bebe. fire-box and flue sheets, not less than 
Cireulars aad goml-ciroulers, when ordered pve. 


Smoke stack, to shape 5e 
Locomotive tank steel..... 40 
File Cast Steel, 

Square, round, half round and fiat bastard, 8- 

inch and over 
Mill saw, 8-inch and OVEP.. ...........ssseseseerreeeseees 5c 
Taper, 34-inch and over 6c 
Horse and shoe rasp 
Spring Cast Steel 








































































































Tire Cast Steel. 





5e 

4c 

Spiral, taper, cut to lengths....... diebiacesi see eeeee UGC 
60 








cast stee 
Three and five piy cast steel 
Agricultural Implement Cast Steel. 
Fork and rake, crucible. of 
genes rake | steel. cut to ee crucible.......5 
oe, 
REOE, DO VONOD 1... -.cercceseysonescese-nennd 4 
Gort stalk outa? and ceoret esl, in DAPS....00000--+.. re 

















Bessemer and Open hearth, rates 




































































SPTIMG....cccccseoesesserccrreccccceccees cocnensvan seeveeoses oe c 
aes) | a i jiral and taper, < cut to lengths......... “ihe 
ale discount 20 per cent mh 16 thick and he 
¢. discount 20 per cent 3 ¢ 
discount 20 per cent Pio 240 
, discount 20 per cent Axle pilisis. 26 
Blok ok Dew BB DS ccsceeeecsceereeeeneee yr 166 | Sleigh shoes ait lena ad Seeeees 3 
Babbit Metal. Scythe ‘back nogth tapered. “Sige 
NP Un escsscsscsneeeeresccnnnnnssnnesens sseeeesnvesses PID64@Te | Seythe back stool ae 
» aul 10c | Grain drill points = 
xXx. I6e | Rolling coulter blanks, cut and punched.......60 
JB = 20¢ Enreanr Teeth messes “ae 
be hammer bille 
Lake Ingot eth 2% 4 Terms. _ ee om mont?< 3 per cent. fies 
| ee en 3 ne SRENR aR 10@10% | cash. if remitted withh. tava 
. iD ih sceel. 
IRON AND 87 STEEL. Best cat. _ccrnlbager Boab 
ie | pn Te See a at hicens ets 
veicienns 2 n pnd ae 
106 tod by 6 eh ene 220| Giroular Saw Plates lde 
to 6 by 1% to 1 ineh...... 50 | Swaged. cast. - Ie 
1% &134 by 36 to 34........0--0+ Best double shear 
1 &1% by v0 % sevens 228 | Blister, Ist quality 140 
%,% and % by %to% 250 . best ie 
mound and Sauare. A a quality. Be 
1 to 1% inch... : 33\" Sheet cast steci. ist quality... 15% 
3 ‘to PE te NNT ANCOR «EE Boiler Rivets. 
35¢ to 4 310 11-16 and % inches diameter.................4 00 
GG COLDS ssnesenenecnvnnenenscnernenenenaransnannnnecnns 3 60 ge % % 1l-l6and %inch diam .......400 
4% to5 3 80 Rolls and Oastings. 








Ry 








SRR 
ss 

































































Ro tid 
1% to 4, Nos. 13 to 
1K to 2, Nos. 16 to 18......c0---eeesoereeenersnnnnene eres 
i te ie Nos. 13 to 15. 
Heavy Sand. 
1% to 6 b: and 5-16 inch 235 
te} by oe &% hited Soluce ~totleiab cabled 3 S 
A-ty by & and 5-16 inch 3 15 
. Halt Oval and Half Round. 
ys to 8 Ingle. sccncceccess - 25 
tol% oar 18 
oS i ere eS FT a eS = 
po bate AE ol Bree au 
Light Bana. 
134 to 6 by 44 t0 B-16.....ceeccrseceresenrscnereesereerseneesee 2 65 
eet Iron. 
No. 22 to 24 295 
No. 25 to 26. $05 
No. 27 8 15 
No. 8 335 
Machinery Steel 
Oru Bessemer & 
Ordinary ieee, 5 to } ents open-h’rth. 
round,...... (a 
P6 a3 24 toh 3 in.. ; . 44 
and i i 
7-32 Oi cedhinasehen Sh | 
SU te el aaa 9 x 
uare, Flat and Octagon, gc. extra throug 


ont ~~ 
to specified lengths, }<c. extra. 


Hammer Cast Steel. 
Crucible cast steel — 
Oven-hearth steel A 











Furnace floor »na_ straigh 
Housings ana castings not 0 


gv ide plates 
~ indles and coupling ome Bs ote 













































































spn rolls and pinions, +s 
Rend rolls and pinions, gall sise. lagd 9). eye WS 
oe do 
Rolling il castings under { Or a a atest 
an vel W , 
Spur and bevel wheels, small......... 1 Tigotagpet oil, pure. 00 
Pulleys up to 30 inches............ ss seseceeeresssenes Linseed oil, raw .. 
tg = do do ‘boiled 
Engine castings, heavy... co m anes ofl, waite. te. $750 
SCRAP IRON AND OLD ETAL West Virginia lubricating 3 do OK «00000000 ~--onelinaate 
No.1R. RB. wrought CODON wish biinidotnn ss eave #239 Capitol Cylinder —— a 
Ne i Machine eccast e6raD. REE 60 Eldorado bey 2 
oars late (free from burnt iron).........000« ~ PS Cylinder =} 
Pines pat Minne (ORGOR)...nccnccrcceseecesecnsosvoverould 3 S 
an. TOR ..scevccccsccccee cocce 

Hoop and band iron ae 10 00 3 Hours LAKE RIDE 
Light sheet iron Toor Every Evening 
Azie turnings ro png nn 16 00 EXCEPT SUNDAY. 
Weought turnin {ieiilings ae APS ee 14 00 Cleveland Lighterage Co.’s Steamer 
Vatieable tron. eo ne 10 50 AMERICAN EAGLE, 

cut wrought iron OTS... seereresecee etornccesen Senves Sick of Dabatler shrest ot TO bites 
Otd iron f ral. LS sdeseantcdddbocel gross ii at returning at 10:30, giving 3 | 3 hours on Lake Erie. 
Gar weeds eas 9,00 | FARE, ONLY < 25 CENTS. 

ld copper per No Liquors allowed on Boar 
> a a press eeeesccoec coccesetsces seesees Hs) 9 Macie for Dancing by er] Balas Ore shestra. 
dbcsbibadiesiNdecebeiteds 7. F, WEMNRae, eeeeee. 

Light a fel Brass : " eee ne 
pe leet = ,, | SPECIAL LAKE RIDES EVERY | FARE 
—o = SATURDAY AFTERNOON, 3:30./25 Cents 


































































































































































































ee ,wRo GHT. 
Standard Woche tre Yo iaed 8 rie & Lake Erie Railroad. 
and Gas Pipe. n and after vm | 22 1887, pas.enger trains 
8 34 | esa | gs wi ra * Erie Depot af Pittsburgh, isburah 
e Erie . 
LE 252 i i= a 3 ll gs Men epot at Pi urgh, as follows 
& sa a P. & L. E. R..R. Depart f 
an og Pv 1 No. 7, Cleveland. . "7 fon t,... £30 a.m 
— —, No. 5, Buffalo, St. Louis, Cleveland...... 7 45 a.m 
a a 0 04 0 05 068 No. 53, Beaver Falls Accomm on..... 8 40 a.m 
3 re 42 0 04 0 05 088 No. 1, Buffalo, New York, and all New 
%3 %... 56 0 04 005% | .091 d points 015 a.m 
e i... 84 005 007 109 No. 3, 3B Chicago Cincinnati, St. Louis,... 110 p.m 
4 race 12 oer oo. is Eee .— apyress — ects 38 hm 
a ‘ r ccomm . 
Bin am | oid | off” | te | No dl Bete eee a pe 
Arrive from— 
Vi... +4 cS = cry ue 50. Beaver Falls Accommodation,... 5 25 a.m 
2%... 574 044 049 “204 o. 8, Buffalo and Cleveland ieee Exp. 700 a.m 
| at 754 058 064 "217 Ne. 2, Youngstown Accommodation....... 9 20 a.m 
3k... 900 070 0 86 "298 No 52 Seaver Falls Accominenalipn. bien 100 p.m 
a 1066 | 085 100 ‘237 | No. 12, Chicago, Cincinnati & St. Louia, 1 35p.m 
4%... 1224 100 123 246 No. eT xpress, 5 45 p.m 
3 e ... 14 50 12 150 "259 No. 4, Cincin., St] Louis and Cleveland, 8 05p.m 
ae. 18 76 165 200 “280 No. 10, Cleveland & Buffalo Express...... 10 00 p.m 
37 :. 23 27 200 "301 Pittsburgh & Lake Erie trains Nos. 3, 4, 5, 8, 
> 8 ne 28 1s 275 “329 11 and 12 —e oul 
4 10 *.. 4006 | 475 HH R. W. Jones. Master of , ole 2. 
ee 45 02 575 375 ORE PRET. Ticket Agent. 
LB .. 49 00 6 50 315 A.D. SMITE Gen’l zt. Pittsburgh 
Bs. 54 00 775 375 
14 ... 58 00 9 00 375 
a yk le 10 00 375 TO 
Discount, (car load lots) butt-welded 
inches to 1% inches plain........ we CaS per cent 
Ditto galvanized per cent 
Discounts (car load lots) lap-welded 1 
pen 15 inches vlain............... 5244 per cont 
r cen 
Dissomnts on less than lots 2' less. 
Discosnts = pipe cut to specifi r da’ isd — ee en 
size an ordinarily o> cent lower 
Sher LOCATIONS. 
List March 9th, 1887. net. ——- 
Size ; ADDR 
ry ina 4404, 67 a|9 | w 12 ESS THE 
pat | h | w 27304. ~ alrslye|u sou rae 22]5.20 BOARD OF TRADE, 
Ptnenbesl,? Siuein ae Gab Meee San. Pittsburg, Crawford Co., Kan. 
a. 
Grey I leco In the Great Western Coal Fields. Town has 
a... I discount 6 | three Great Railway Systems. und others in 
Wator Brass Goods discount 60 °°Urse of construction. Coal oal from. one cent per 
jate Valves a £40 —_ to five cents. Pittsburg is destined to be 
r Cock’. .....csccsssoone net 60 | the largest manufacturing town in the South. 
Steam Gauges............ 0. cS 8 We nt 40 | west. ood schools, and surrounded by good 
Stonm Gauges lackes uot dial be dos Soe) See eee 
t 75 
aoe Pipe & Fi ott’s List. ~jate 
a ious t 
eubehemins "x THE IRWIN & REBEK 
D .-- 4246 per cent PATENT 
COAL. 
Wholesale £ o. b. at Cleveland: MANUFACTURED BY THE 
ee ee ree S. S. S. Conductor Co. 
Brier Hill........ f oe —e 
Pittaburgh 223025, 16S Lacock Street, 
ille. 002 2 | ALLEGHENY, PA. 
SS — ‘ie. = Tae Sranpixe Seam 
" * nut 1 ee! & allows of an easy and 
yonnotton secure fastening, keeping 
Connotton, mix ite@is the pipe far enough from 
Anthracice grave u. 504 the wall to make any over- 
Anthracite egg 504 flow from the eave —_ or 
thracite sto 527 head, run d the 
Anthracite chestnut 527 —e 
aIL.—Delivered. and not the wall ; an will 
Massillon Lump a 36 open, in case of "freezing, 
Cart i G 2 nl so as to prevent bursting, 
Carbon Hill — on ad Grek: sake ~ 33 and still remain double- 
Strai e, lump 8 40 locked and water-tight. 
Lamp. s T5@4 
New Hazelton | 275 
New ton Nut. pad 
juDp 
Nut. Ht 
75c iess on cars by car load. 
Anthracite Stove and Chestnut............+ eveseee 600 
Reg and grate 575|Made in 6 foot lengths of 
ous eee a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 
or Leaded. 


DETROIT AND CLEVELAND 


Steam Naviga ion Company, 
(Office W harf 23 River St. 
——BETWEEN— 





*! Cleveland and Detroit. 


MACKINAC ISLAND, 
$t.ignace, Alpena, Cheybogan, Harrisville, 


OSCODA, SAND BEACH, 
Port Huron, St. Clair, Oakland House, 
Marine City. 


Special Sunday ay : 


Trips between CLEVELAND AND DETROIT 


DURING SUMMER MONTHS. 


For full information, rates, , tickets, ete., apply 


BE. B. WHITCOMB, G. P. A., Detroit, Mich. 
T. F. NEWMAN, G.A., Cleveland, . 


—OR AT THE 
Travelers’ Information Bureau, 
224 Bank Street, Cleveland, Ohio. 
Who also have full line ocean tickets, etc. 
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[RON TRADE REVIEW. 








HOWELL'S PATENT RAIN WATER CUT-OFF. 


pst 2 | PREMIUM AWARDED For turning the water into or off the 


Cistern by merely moving the lever 
from one side to the other. It is made 
of tin, and is light, cheap and durable. 
Write tor circulars and prices to the 
manufacturer, 


G. W. HOWELL, 
» COVINCTON, KY. 


THE HENDEY MACHINE CO. 


TORRINGTON, CONN., 
MANUFACTURERS OF 


IRON AND BRASS WORKING 
MACHINERY. 


4@ CATALOGUES SENT ON APPLICATION..#9 











22/’'x22x5’ Planer. 


THE NEW IMPROVED SCREW WRENCH 
IS THE LATEST ANDO 


BEST WRENCH 


Now in the market. For descriptive circulay 
and prices address 


The Sterling Wrench Co., Sterling, 0. 











McCLURE & SCHULER, 
Engineers and Contractors, 


Bissell Biock, - PITTSBURCH, PA. 


Designs, Estimates and Construction of essemer ard Jpen-H earth 
Steel Plants, Siemens Heating-Pot and Rotary Furnaces, 


COKE OVENS WITH THE LATEST IMPROVEMENTS, 


(BELGIAN AND BEEHIVE), 
and all other kinds of Brickwork pertaining to Steel plants, Iron, Brick or Wooden Buildings, and 


ALL KINDS OF IRON CONSTRUCTION IN GENERAL. 


ropose cuaremion and put into successful operation all the plants 
fats “ design and contract for. 73 





Sharon Boiler Works, 


(Limited) 


SHARON. PA. 
































ME RT LaTes 


New Designs. 
First-Class Workmanship. 


THE MULLER MACHINE TOOL CO., 


8th and Evans Sts., [44] CINCINNATI, 0. 








.NEW DOOR i gaa eee Fr. LENGHTS. 
1) E.C.STEARNS.&.Co. 7 tT heecs 
| SYRACUSE. N. Y. ie 











FOR SALE BY THE TRADE. 





RO ke ee EERE 


Hurley’s Automatic Steam Flue Cleaner. 
For upr ght or horizontal boilere. 

The msot Economical FiueCleaner in the market 

There is no loss of steam in changing from one 

five to another. Satisfa-tion guaranteed. 

Will rend to any responsible party on thirty 


days trial, 
THE F. F. ae e0. 
RIE. PA. 








Eo x. Kurret ai Snvnoced 
LATHES 
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. And Brass Finishers’ S BG 
o< 

TOOLS. EES 

2° ew 

CACE MACHINE works, |= =i 
Waterford, New York. 7) 3° 





E. T. BARNUM, 
MANUFACTERER OF 
Wire and Iren Work, 


Wire and Iron Fences. Iron 
Office- Railing, Le eng 


A Great a 


OF VALUABLE BOOKS. 


Our previous offer of )}ooks was so well received Fire Eica 
that we have decided to enlarge the list, hence Cresting and d Fenials, 
Send for Catalogue. 





We Will Give as Premiums 


WITH THE 


WESTERN MACHINIST 


for ONE YEAR, at the remarkably low price of 
$1.25, any one of the books named below. The CLEVELAND, oO. 


book delivered free. show Cards; B 

All these books are printed from new plates, in Streamers. [ties Belniingy Carved col . 
large, clear type. on good paper, very hand- Metal, Glass and ae Ohh Sage 03 
somely bound in cloth, black and gold. 12mos. 


—_——o-—— 


Adrensares Among the Indians. 
Arabian Nights parame. 
Cast lp by the Sea. Bake 
peusttar | af Heth. A. Black. 
pest Lyn 
nt Yes ones’ Wantert in Ceylon. Baker. 
rling ‘Ihe pele, Bal allantyne. 
ene Brand. wthorne. 
Felix Holt. Eliot. 
eapeeae. and Denis Duval. Mrs. Shelley 
and ‘t hack eo 
Spankin’ s Auti apart, Franklin and Stuber. 
Green Pastures and Picecadily. Black. 
Haunted House, and the Coming Race. Bulwer. 
Hyperion. Longfellow. 
Ivanhoe. tt. 


DETROIT, MICR. 
WEBER & LIND SIGN WORKS. 


Artistic Signs. 


Cor. Ontario & Huron Strs., 


5210m 












ROSCOE B. WHEELER, 


PROCURES 


PATENTS. 


92 Griswold Street. DETROIT. MICH, 
**Inventors’ tiuide’”’ free. Send me you 
model. I do pagent ba business only. 
Branch Office. Washington, D.C. 


Kingston. 








THE SCROLL SAWYER 


k. AND Home DECORATOR. 

Ladies and Gentlemen’s Etiquette. 

Last Days of Pompeii. Bulwer. 

Last of the Mohicans Cooper. 

Macleod of Dare. Blach. 

Maid of Athens. McUarty. 

Mark Seaworth. — 

Midshipman. 

Mill on the Floss. Bi Eliot. 

Mysterious Island. Verne. 

Vliver Twist. Dickens. 

Our Mutual Friend. Dickens. 

Paul and Virginia, Rasselas, and Vicar of Wake- 
field, St. Pierre, Johnson, and Goldsmith. 

Red Eric Ballantyne. 

Rifle and Hound in Veylon. Baker. 

Romola. Eliot. 


A MONTHLY MAGAZINE, 
Devoted to the Interests of Scrott Sawine and 


Ornamental Wood-work 
For Home Decoration. 


Full instructions for this ip scan and profit- 
able work, An elegant 


Large, New, Full Size Working Design 








Sartor Resartus. “cariyte WITH EACH NUMBER. 
Scottish Chiefs. Porter. 
Shadows and Sunbeams. Fanny Fern. | subscription Price Only 81.00 per Year. 
Shandon Bells. Black. j 
Sketch Book, Irving | Send 10 cents for sampie copy to 
Spanish Nun, oat tae the Black Dwarf. De Quincey 
and Scott. DAY & CARTER. Publishers, 


Stoddard’s Readings anJ Recitations. Stoddard. 

Strange Adventures of a vhaeton. Black, 

Sunrise. Black. 

Thaddeus of Warsaw. Porter. 

That Beautiful Wretch. Black. 

Thicker Than Water. Payn. 

Three Feathers. Black. 

Three Spaniards. Walker. 

Your of the World in 30 Days. Verne. 

2v,uu. Leagues Under The Sea. Verne. 

Two Un a Tower. 

Van Nostrand’s 5. ience Series. (18mo, green 

. Amply illustrated where the subject | 

demands.) ‘ 

. 1. Chimneys for Furnaces, Fireplaces and 

Steam-Boilers. By R. Armstrong, - Sec 


CLEVELAND. 0. 





UNIO 


FLECTROTYPE 


ond edition, enlarged 
No. 2. Steam-Boiler Explosions. 


FOUNDRY’. 
barn By Zerah Cot- | Re SES ae EVELAND.O 
fle’ s.. A Treatise on the Compound Engine 


By John Turnbull, Jr. second edition, revised Mfer. : of every de- 
by Prof. 8. W. Kobinson. of wainose T riptio 
No. 9. Fuel. By UC. Williams Siemens, D. C. L.; 1, * Beat, dj a ents sereued, 
to which is appended the Value of Artificial “weer 
tah as Compared with Coal. By Jno. Worm- 
a 
- a. Safety Valves. By Richard :i Buel, 
No. 24. A Practical arenes on the Teeth of 
Wheels. ae Prof. - Robinson. 
No. 27. oiler jb ee and Corrosion 
y F. P Rowan. 
No. 29. Steam Injectors. Translated from the | 
French of M. Leon Pochet. 
No. 34. Foundations. By Prof. Jules Gaudard 
C. E. Translated from the French. 
ee eankoaess Sw Different Forms oF Uses . 
of Articulated Links y }. De Roos. i Clothin ke. 
No. 66. Dynamo-Electric Machinery. By 8. P Water-proof Horse &. 
Thompson. W ith notes by F. Pope. 10 and 12 WoodwardAve . [92-ly] “t TR IT. MI H. 
No. 68. Steam Heating. By con riggs, 
Send postal note or express order at our risk, 
but stamps will be received. Address, 


DAY & CARTER, 


Cor. Wood and St. Clair Sts., 
W-3t 
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<< DETROIT, 0, 
Cleveland, 0. SANG Wake 








